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Abstract

Aims and Objectives: To assess the relationship between RBC/whole blood transfusion and hospital length
of stay in a large, single reference centre of cardiac surgery and then to compare the characteristics of
patients who received RBC/whole blood transfusion with those who did not.

Material and Methods: The study will be conducted in the Dept of CTVS of SSKM Hospital, Kolkata-WB.
Patients admitted for OP CABG intervention in CTVS department from April 2014 to July 2015. Sample size
was 60 cardiac patients. Of the 60 patients included in analysis patients receiving blood transfusion are
selected for study group. The control group consists of patients will not require blood transfusion.

Results: From the total of 126 patients randomized chose in this study.33 did not receive any RBC
transfusion (26.19%) labelled them Group 1; 55 (43.65%) patients were given 1-3 units labelled them
Group 2 and 38 (30.15%) received more than 3 RBC units labelled them Group 3 in the first 72
postoperative hours. From 126 patients, 91 (72.22%) patients received transfusion at the operative room
and day O(day of surgery), 58 (46.03%) received at the first postoperative day (1PO), 19(15.08%) at the
second postoperative day (2PO) and 5 (3.97%) at the third postoperative day (3PO). Analysing
postoperative clinical complications, We found that patients from the high transfusion group presented a
higher incidence of postoperative complications related to the composite endpoint 30-day all-cause mortality
(p <0.017) and acute respiratory distress syndrome, and higher Re-intubation rates (p <0.004). Regarding
infections in patients from group2 and group3 as compared with groupl we found that both groups were
associated with significant p values {(both deep and sternal infections) and (p <0.005 &<0.020
respectively)} It indicate blood transfusion is independent morbid factor in OPCABG patients.

In our study, we compared ventilator weaning off time of the patients in different groups; we found that
patients with blood transfused groups require much more time as compared to non- transfused group in all
sub groups. In groupl 27(81.82%) patients were extubated in 12-18 hrs postoperatively, and remaining 6
(18.18%) patients in 18-24hrs postoperatively. In group2 41 (74.55%) patients extubated in 12-18hrs,
11(20%) patient’s extubated in 18- 24hrs, and only one pt took long time for weaning off from ventilator
postoperatively. While in group3 only 11 (28.95%) patients wean-off in 12-18 hrs, 19 (50%) patients require
18-24 hrs time for extubation, and remaining 7 patients were extubated between 24-48 hrs postoperatively. 3
patients could not be taken off from ventilator. Higher mortality rates were directly related to blood
transfusions. In our study total no. mortality was 10. Out of these 7 deaths occur in high transfusion group
i.e. group3, 2 deaths occurred in group2 and one mortality had occurred in nontransfusedgroup. Main
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objective our study was to found association between blood transfusion and length of stay (LOS-no. of days
from day of surgery till discharge/death). In our study, Length of stay had range between 6-12 days in
groupl; 6-28 days in group2, and 9-45 days in group3 with mean & standard deviation of 7.71 +/- 1.67 days
in groupl, 9.49 +/- 4.33 days in group2 and 16.18 +/- 7.64days in group3 respectively. When we were
comparing p values of groupl, 2 &3 we found highly significant values among the groups. Compare the
groupl & 2 p value was 0.029; between groupl &3 and Group2 &3 it was highly significant (0.0001). These
calculations showed that no. of blood transfusions are directly responsible for increase in the length of
hospitalisation of patient.

Conclusion: In conclusion, our data for OPCABG shows that patients who received transfusion required
significantly longer ventilator support time, longer inotropic support time, increase rates of re-intubation.
All these factors combine to increase morbidity and delays patient’s recovery process. In our study, we found
that blood transfusions increase the rates of superficial and deep sternal wound infections, increases
hospital stay of patient. All above factors contributing to increase mortality in higher blood transfused
patients. They also had significantly higher incidence of the 30-day mortality. Thus we suggest that for better
patient outcome, early recovery, full utilisation of scarce resources, decrease unnecessary economic burden
to community, we should approach toward the restricted blood transfusions and pre-op management of risk

factors.

Introduction

Bleeding during and after cardiac operations and
the hemodilution effects of cardiopulmonary
bypass commonly result in blood transfusions.
Red blood cell transfusion can both benefit and
harm. Transfusion of allogenic red blood cells
(RBCs)/whole blood is increasingly recognized as
a risk factor for adverse outcome after cardiac
surgery and blood transfusions during or after
coronary artery bypass operations were associated
with increased long-term mortality*.Unnecessary
transfusions are likely to be associated with
unnecessary morbidity and additional indirect
hospitalization cost'. A low hematocrit in the
absence of hemorrhagic shock remains the most
common indication in the critically ill. The
rationale for perioperative red blood cell (RBC)/
whole blood transfusion is based on the
observations that anaemia is an independent risk
factor for morbidity and mortality after cardiac
surgery and that red blood -cell/whole blood
transfusion would benefit a subset of patients
presenting tissue hypoperfusion®. Intra-operative
transfusion of 1 unit to 2 units packed red blood
cells/ whole blood is associated with increased 30-
day mortality, surgical-site infection, pneumonia,
and sepsis in surgical patients®. The anemia and
transfusion interaction was associated with an
increased hazard of late mortality. Exposure to 1
or 2 units of RBCs/ whole blood was associated

with a 16% increased hazard of decreased survival
after cardiac surgery *. Exposure to 1 or 2 units of
RBCs/ whole blood was associated with a 16%
increased hazard of decreased survival after
cardiac surgery?. We characterized individual in-
hospital complications with the use of the
definitions of the Society of Thoracic Surgeons
(www.sts.org). Our primary end point, defined
before analysis, was a composite of serious
adverse events that included in-hospital
death(within  30days), myocardial infarction,
asystole, ventricular tachycardia or fibrillation,
tamponade, renal failure, sepsis, respiratory
insufficiency, cerebralvascular accident, deep or
superficial sternal-wound infection, prolonged
postoperative ventilation (>72 hours), and multi-
organ failure. This specific list of serious adverse
events is based on the set of complications defined
in the adult cardiac surgery database of the
Society of Thoracic Surgeons®. There is increasing
observational evidence that the risk of adverse
outcomes increases incrementally with each unit
of red cells/whole blood that is transfused. The
increased length of hospital stay related to the
number of transfused RBC/whole blood units
supports a restrictive therapy in cardiac surgery.
The ultimate goal of any discussion regarding the
indications for blood component therapy is to
maximize patient benefit and limit risk when
possible.
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Material and Methods

The study will be conducted in the Dept of CTVS
of SSKM Hospital, Kolkata-WB. Patients
admitted for OP CABG intervention in CTVS
department.

From April 2014 to July 2015. Sample size was
60 cardiac patients.

Of the 60 patients included in analysis patients
receiving blood transfusion are selected for study
group. The control group consists of patients will
not require blood transfusion.

Inclusion criteria-

Patients with coronary artery diseases requiring
coronary artery disease needing for surgical
intervention with bypass grafting will be included
in the study group. Patients who will under gone
OPCABG will include in study.

Exclusion criteria-The following subjects will be
excluded from the study

group.

o Patients with preoperative renal disease.

o Patients with preoperative anemia.

o Patients  with  preoperative  blood
transfusion.

o Patients  with
respiratory disease.

o Patients need CPB for CABG,

o Patients undergo CABG with other
surgical cardiac procedures,

o Patients with CCF, Shock & Endocarditis
at the time of operation.

o |ABP (inserted before & after operation).

o Emergency & redo CABGs.

o Excessive perioperative blood loss (>5
units of whole blood transfused on the day
of operation).

o Re-exploration.

preoperative  acute

Parameters to be studied
The following parameters will be recorded in the
subjects:
1. Record of physical Anthropometry of subjects
a. Age in years.
b. Sex
c. Height (incentimeters).

d. Weight (in kilograms).
2. Record of study parameters
The patient will be well informed about the
procedure. Consent for pre and post operative
transfusion. Data sheet entry of different variable
parameters is made. Total no. of transfusion
during hospital stay would be noted. Pre & Post
operative haemoglobin status will be assessed
along with other routine parameters. Study also
includes weaning off from ventilatory and
ionotropic support and rate of re-intubation. Post
operative rate of surgical site wound infections,
complications, morbidity and mortality (within 30
days) will be observed.

Study Tools

During and after CABG, red blood cell
concentrate/ whole blood transfusion requirement
was assessed by repeated checking of
haemoglobin level by auto analyser and i-stat
EG7+analyser.

Study Techniques: Length of hospital stay will
be counted from the day of surgical intervention to
discharge from hospital, Total no. of red blood
cell concentrate/whole blood will be transfused to
maintain the hemoglobin level more than 9.0
gm/dl during and after surgery. Arterial blood
gases are done by the anaesthetist as per need.
During and after OPCABG, red blood cell
concentrate/ whole blood transfusion requirement
will be assess by repeated checking of
haemoglobin level by auto analyser/i-stat EG7+
analyser to maintain the hemoglobin level more
than9.0 gm/dl in stable and unstable patients. . Pre
&Post operative haemoglobin status will be
assessed along with other routine parameters.
Study also includes weaning off from ventilatory
and ionotropic support and rate of reintubation.
Post-operative rate of surgical site wound
infections, complications, morbidity and mortality
(within 30 days) will be observed.

Results
Statistical analysis was done with standard
statistical software SPSSversion20.
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Haemodynamic parameters and other normal
distributed numerical variables was compared
between groups by Analysis of Variance
(ANOVA) followed by Tukey’s Test for post hoq
comparison.  Within group comparison of
parameters was done by repeated measured
analysis of variance followed by “paired t- test”
for comparison between individual time points.
Catagorical variables were compared between
groups by Chi-square test. All analysis was “two-
tailed” and “p” value less than 0.05 (<0.05) was
considered as statistically significant. From the
total of 126 patients randomized chose in this
study.33 did not receive any RBC transfusion
(26.19%) labelled them Group 1; 55 (43.65%)
patients were given 1-3 units labelled them Group
2 and 38 (30.15%) received more than 3 RBC
units labelled them Group 3 in the first 72
postoperative hours. Baseline characteristics of the
groups are compared in Tablelwith mean and
standard deviation and p value. Variables as
preoperative left ventricular ejection fraction,
heart failure, acute myocardial infarction, smoking
hypertension, diabetes, cerebrovascular accidents
and unstable angina were not associated with
exposure to RBC units. Intraoperative and
immediate postoperative characteristics for the
RBC transfusion groups are compared in Tables 4.
Most patients underwent coronary bypass artery
grafting (CABG).

Patients who were exposed to blood transfusion
had lower initial hematocrit and hemoglobin
levels compared to patients who did not receive
RBC transfusions. From 126 patients, 91
(72.22%) patients received transfusion at the
operative room and day O(day of surgery), 58
(46.03%) received at the first postoperative day
(1PO), 19(15.08%) at the second postoperative
day (2PO) and 5 (3.97%) at the third postoperative
day (3PO). Analysing postoperative clinical
complications, We found that patients from the
high transfusion group presented a higher
incidence of postoperative complications related
to the composite endpoint 30-day all-cause
mortality (p <0.017) and acute respiratory distress

syndrome, and higher Re-intubation rates (p
<0.004). Regarding infections in patients from
group2 and group3 as compared with groupl we
found that both groups were associated with
significant p values {(both deep and sternal
infections) and (p <0.005 &<0.020 respectively)}
It indicate blood transfusion is independent
morbid factor in OPCABG patients. In our study,
we compared ventilator weaning off time of the
patients in different groups; we found that patients
with blood transfused groups require much more
time as compared to non- transfused group in all
sub groups. In gropl 27(81.82%) patients were
extubated in 12-18 hrs postoperatively, and
remaining 6 (18.18%) patients in 18-24hrs
postoperatively. In group2 41 (74.55%) patients
extubated in 12-18hrs, 11(20%) patients extubated
in 18- 24hrs, and only one pt took long time for
weaning off from ventilator postoperatively.
While in group3 only 11 (28.95%) patients wean-
off in 12-18 hrs, 19 (50%) patients require 18-24
hrs time for extubation, and remaining 7 patients
were extubated between 24-48 hrs
postoperatively. 3 patients could not be taken off
from ventilator. Similarly, in our study we found
significant association between blood transfusion
and postoperative inotropic support requirement
for prolong time. We assessed all the groups and
sub-groups for inotropic wean off time and we
found that much more time required to wean off
inotropic support in group 3 and group2
respectively as compared to groupl, p values in
table 7 shows significant association between no.
of blood transfusion and inotropic support
requirement. Higher mortality rates were directly
related to blood transfusions. In our study total no.
mortality was 10. Out of these 7 deaths occur in
high transfusion group i.e. group3, 2 deaths
occurred in group2 and one mortality had
occurred in non transfused group. Main objective
our study was to found association between blood
transfusion and length of stay (LOS-no. of days
from day of surgery till discharge/death). In our
study, Length of stay had range between 6-12
days in groupl; 6-28 days in group2, and 9-45
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days in group3 with mean & standard deviation of
7.71 +/- 1.67 days in groupl, 9.49 +/- 4.33 days in
group2 and 16.18 +/- 7.64days in group3
respectively. When we were comparing p values
of groupl, 2 &3 we found highly significant
values among the groups. Compare the groupl &
2 p value was 0.029; between groupl &3 and
Group2 &3 it was highly significant (0.0001).
These calculations showed that no. of blood
transfusions are directly responsible for increase
in the length of hospitalisation of patient 1

Tablel. Distribution of Patients Particulars

Patients Group 1 Group 2
o 3 — 7
Particulars | (n=33) (n=ss) | Croup3 (u=38) | pvalue
Age (yrs) 53.6+/-8.27 55.05+/- 8.0 58.47+/- 8.98 0.052
5(15.15%):
Sex (F/M) F i(i{,‘lis s F-6 (10.9%): | F-7(18.42%): 0.588
’ : oo - .19 -3 589 "
(84.85%) M-49 (89.1%) | M-31(81.58%)
“;::g%h ! 60 +/- 8.42 60.87 +/-9.89 | 58.42+/-9.71 0.417
I-I(f‘:il;t 161.75 +/- 7.45 | 162.7+-8.27 | 160.57 +-8.95 | 0.404
BSA 1.62+-0.14 | 1.68+-0.15 1.6 +-0.15 0.18
EF 55.40+4/-7.25 | 51.44+/-8.22 53.26+/-8.1 0.326

Table 2 . Distribution of associated Comorbidities

— Group 1 ) _ Group 3 )
Co-morbidities (1=33) Group 2 (n=55) (1=38) p value
Hypertension 33 55 38
Diabetes
Mellitus 12 24 21 0.266
CVA 0 1 1 0.665
COPD 3 6 5 0.863
Smoker 6 16 16 0.088
Unstable
Angina 4 7 6 0.881

Table 3 Haemoglobin Levels Pre and post
operatively

. Group 1 Group 2 Group 3 )
Haemoglobin (n=33) (u=55) (n=38) p value
11.5+/- 11.55 +/- 11.86 +/-
Pre-op 9.33 0.938 118 0.348
Day 0 10"}13;}{_ 9.7 +/-0.79 9.1+/-0.89 | 0.0001
9.73 +/- 9.36 +/-
Dayl 071 9.47 +/-0.53 0.43 0.074
9.28 +/- 9.38 +/-
Day2 L77 9.39 +/-0.46 0.43 0.567

Table 4 Blood transfusions

Total Group Group Group
Blood 1 2 3
Units (n=33) (n=355) (n=38)
1 0 14 0
2 0 22 0
3 0 19 0
4 0 0 11
5 0 0 18
6 0 0 4
7 0 0 4
8 0 0 0
9 0 0 1
No. of Blood Group Group Group
Transfusions 1 2 3
Day 0 m=33) | (m=55) | (n=38)
NO 0 2 0
1 0 26 0
2 0 22 5
3 0 5 18
4 0 0 13
5 0 0 2
No. of Blood | Group | Group | Group
Transfusions 1 2 3
Day 1 (n=33) | (n=55) | (n=38)
NO 0 30 5
1 0 23 22
2 0 2 10
3 0 0 1
No. of Blood | Group | Group | Group
Transfusions 1 2 3
Day 2 (n=33) | (n=55) | (n=38)
NO 0 53 21
1 0 2 16
2 0 0 1
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No. of Blood | Group | Group | Group Table 8 Infection
Transfusions 1 2 3 Group
Day 3 (=33) | (n=55) | (n=38) Infection | CTOUP 1 3 Group3 | p
' n=33 n=38) | Value
NO 0 54 34 (=33 (n=55) (n=35)
1 0 1 3 s 4 6 8
Superficial | 1) 1504) | (10.9%) | (21.08%) | *3%7
2 0 0 1
4 2 10
Deep 0.05
Table 5.Post operative complications (12.12%) | (3.64%) | (26.52%)
Post-op Groupl | Group2 | Groupld value ) o 4 7
Complications | (@=33) | @5 | =38 |° Sternal | 0(0%) | 5 3704) | (18.4200) | 0
8
ARDS 2696%) | 4y 50 | 236 | 0116 |
Table 9 Mortality
ARF 2(6.06%) | 3(545%) | 3(7.89%) | 0891 Growp | Growp |
N 0 MORTALITY | 1 2 A
CHF 2696%) | (14 ssng) | 22368%) | 0116 0=33) | (@=55) (n=38) | Value
10
REINTUBATION | 1(3.03%) | 4(7.27%) 0.004 1 3 7
(2637%) Tartality
Mortality | 3 0306 | (3.64%) | (18.42%) | OV

Table 6 Ventilator wean off(hrs)

Ventilator on Tou rou
Wz\]a::‘ls )otf %‘FSI:;)I %FSPS)Z ?11231;)3 p value Table 10Length of stay
12-18 hrs 27 41 11 0.0001 L(’]lgﬂ] of Group Gl‘ﬂllp Gl‘oup p
Sta L : 3 Value
18-24 hrs 6 11 19 0.002 y (]1:33) (“:5 5) (l]=3 8)
2448 s 0 1 7 0001 7.71
9.49 +/- | 16.18
S ms . . . LOS(days) | +/- 133 | /764 0.0001
NA (1.67) ' '
Not wean off 0 2 1
NA
Conclusion
Table 7 Inotropic wean off In conclusion, our data for OPCABG shows that
Tnotropic patients who received transfusion required
Wean off Group 1 | Group 2 | Group 3 P ionifi tv | tilat i |
s @=33) | @=55) | (@=38) | Value significantly longer ventilator support time, longer
inotropic support time, increase rates of re-
13 6 : : - :
<6hrs | 20 3004 [ 11Q20%) | (15 790, | 0045 mtub:':ttl.on. All these factgrs combine to increase
p o p morbidity and delays patient’s recovery process.
6-12 hrs (12.12%) | (18.18%) | (10.53%) 0.536 In our StUdy, we found that blood transfusions
10 6 increase the rates of superficial and deep sternal
_ . 0, . . . .
12-18 hrs (30.30%) | (10.91%) 0(0%) | 0.001 wound infections, increases hospital stay of
18.24 hirs 3 8 1 0.156 patient. All above factors contributing to increase
(0-09%) | A4.55%) | (2.63%) mortality in higher blood transfused patients. They
i 1 12 9 ianifi i T .
24-48 hrs 3.03%) | @21.82%) | (23.68%) 0.039 also had S|gn|f|cantly higher mudepce of the 3.0
. . ” day mortality. We found that LOS increased with
48T2hrs |3 0306) | (10.91%) | (47.379%) | ©00%1 the number of units of blood transfused. Thus we

suggest that for better patient outcome, early
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recovery, full utilisation of scarce resources,
decrease unnecessary economic burden to
community, we should approach toward the
restricted  blood
management of risk factors.

transfusions and pre-op
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