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BACKGROUND:

MATERIAL & METHODS:

RESULTS:

CONCLUSION:

Transfusion of allogenic red blood cells (RBCs) is gradually
recognized as a risk factor for opposing outcome after cardiac
surgery. CPB is a procedure that temporarily replaces the
function of heart and lungs during cardiac surgery. It continues
blood circulation and oxygen in the body during operation.

To determine the blood loss and allogeneic transfusion
requirements in normothermic CPB relative to hypothermic
CPB.

Prospective, randomized study was carried out in cardiac
surgery department. Out of 130 patients 57 were enrolled for
CPB at normothermic (35°C) and 73 hypothermic temperature
(25°C). Patients were under observation within first 24 hours
in operating room or in intensive care unit for the blood loss
and transfusion need. An independent t-test was used.

Hypothermic CPB had mean intraoperative blood loss
112.58454.67 while normothermic CPB had mean blood loss
142.89460.70 with 0.189 p-value. Intraoperative blood loss
was highly significant with respect to CPB type. There was no
difference between CPB groups excluding minimal temperature
on CPB. Initial temperature and on arrival to ICU was not
significant and p-value >0.05. While nominal temperature
on CPB had p-value <0.05 was significant. Hypothermic CPB
required mean post OP blood transfusion 968.63+629.96
ml, while normothermic CPB required mean post OP blood
transfusion 789.72+702.43. As p- value was >0.05 so post OP
transfusion was irrelevant with respect to CPB. Our study results
show that there is no difference between blood transfusion in
both groups. Hypothermic patients bleed intraoperatively
more than that of normothermic CPB patients.

Normothermic and hypothermic CPB groups showed same
blood transfusion requirements and without any difference
in duration of CPB. Hypothermic patients bleed more during
CPB as compared to normothermic patients. Post-operative
bleeding after 24 hours of CPB was same in both groups.
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INTRODUCTION:

ransfusion of allogenic red blood cells

(RBCs) is gradually recognized as a

risk factor for opposing outcome after
cardiac surgery. CPB is a procedure that
temporarily replaces the function of heart
and lungs during cardiac surgery. It continues
blood circulation and oxygen in the body
during operation.'

The CPB pump is commonly referred to as
a heart-lung machine or “the pump”. As a
result, the development of cardiopulmonary
bypass (CPB), which allows for open-heart
surgery, is regarded as a 20th-century
medical breakthrough. Since the introduction
of CPB, hemo-dilutional anaemia has been
widely utilized to lower blood viscosity and
prevent arterial hypertension.? Therefore,
this will lower the patient’s hematocrits
during CPB, increasing the risk of acute
anaemia and accompanying complications.
Despite significant developments in blood
conservation measures that have reduced
the need for red cell blood transfusions
(BT), transfusions in cardiac surgery are still
necessary in some patients to control life-
threatening haemorrhage. As the frequency
of CPB surgeries has increased, so has the
rate of blood transfusions. Based on clinical
judgement, we hypothesised that patients
receiving normothermic CPB bled less than
those receiving hypothermic CPB. 34
MATERIAL AND METHODS:

This research was carried out in the Cardiac
Surgery Department of PIC, Lahore from July
2017 to March 2018. Total 130 cases were
enrolled by taking 95% confidence interval.
Formula used:

n= 72 P (1-P)/d2

Where:
P= Population proportion
Z12-a/2 = for 95% confidence of

interval=1.96(Standard value)
d2 = Margin of error = 5%
Total sample size = n = 130
It was hospital-based study, so the population

to be dealt was the patients undergoing
cardiac surgery. Non-probability
Purposive sampling technique was
use.

Preoperative platelet counts and
hemoglobin concentration were noted.
After the administration of heparin
and after heparin counteraction with
protamine, activated clotting time was
recorded.

INCLUSION AND EXCLUSION
CRITERIA:

Patient with primary sternotomy,
single valve replacement and patients
undergoing coronary artery bypass were
included in the study. Patient having
antifibrinolytic therapy, patient having
weight <45kg, pre-op Hb level <10g/
dl, pre-op platelets count < 100*10 3
/mm ™ 3, creatinine value > 2.0 mg/d|,
pre-op administration of thrombolytic
therapy and known history of bleeding
disorder were excluded from the study.
STATISTICAL ANALYSIS:

The data was analyzed using SPSS
(Statistical Package for Social Science)
version 24.00. Mean *= S.D was
given for quantitative (Age, height,
weight, bypass time, cross clamp
time, intraoperative blood loss, drain
output and post-operative transfusion)
variable. Frequencies, percentages
and graphs were given for qualitative
variables (Gender, diabetes mellitus,
hypertension). Independent t-test was
applied to perceive association between
qualitative variable i.e., perioperative
hemoglobin and postoperative blood
transfusion while for quantitative variable
independent t-test was applied. 5% level
of significance will be used. All test
applied for two tails. A p-value of <
0.05 was considered as significant.
RESULTS:

Total 130 patients were enrolled in the
study, out oF] 30 patients 49%37.69%)
were females and 81 (62.31%) were
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Figure: Graphical representation of post-operative blood transfusion.

Table-1: Intraoperative blood transfusion with respect to CPB

CPB type Frequency Mean 1S.d p-value
Hypothermic 73 904.11+£468.87 ml

0.133
Normothermic 57 868.42+360.13 ml
Total 130
Table-2: Intraoperative blood loss with respect to CPB
Type of CPB Frequency Mean £S.d p-value
Hypothermic 73 112.58+54.67 ml

0.189
Normothermic 57 102.89+60.702 ml
Total 130

males; the minimum age was 32 years and
maximum was 71 years, who underwent
cardiac surgﬂer]y and the mean age was
53.77+8.11. There was no difference in
demographic variables between the two
groups. one of the patient had any organ
ysfunction preoperatively. Out of 1730
patients 122 (93.8%) were hypertensive,
B3(63.8%] were diabefic, 68(52.3%) had
positive family history, 51 (39.2%) were
smoker. 57 (43.8%) patients undergoin
normothermic CPB and 73 (56.2 %
patients undergoin? hypothermic CPB Out
of 130 patients , 1 5( 8.5%) undergoing
CABG and 15(11.5%) undergoing Valvular

heart surgery.

Mean preoperative Haemo globin
was 12.89 =1.41, While postoperative
mean haemoglobin was 11.33+1.71.
Perioperative surgical characteristics have
no difference in these variables. CPB
duration was less than 100 minutes in 58
(44.6%) patients, while 72 (55.4%) patients
have CPB time greater than 100 minutes.
93(71 .5%)éoo’rien’rs have cross clamp time
less than 60 minutes, while 37(28.5%
patients have clamp time greater than 6
minutes. Intraoperative blood transfusion is
highly significant with respect to CPB having
p-value 0.133(Table-1). Hypothermic
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CPB has mean intraoperative transfusion
904.11+468.87, while normothermic
CPB has mean intra OP transfusion
868.42+360.13.

Hypothermic CPB has mean
intraoperative blood loss 112.58+54.67
while normothermic CPB has mean blood
loss 142.89+60.70. p-value is 0.189
(Table-2). Intraoperative blood loss is
highly significant with respect to CPB type.
There was no difference between CPB

roups except minimal temperature on

PB. Initial temperature and temperature
on arrival to ICU was not significant has
p-values greater than 0.05. While minimal
temperature on CPB has p value less than
0.05 is significant.

Hypothermic CPB required mean post OP
blood transfusion 968.63+629.96, while
normothermic CPB required mean post
OP blood transfusion 789.72+702.43.
p- value is greater than 0.05 so post OP
transfusion is insignificant with respect to
CPB.

Intraoperative blood transfusion is highly
significant with respect to CPB having
p-value 0.133. hypo’rEermic CPB has mean
intraoperative transfusion 904.11+468.87,
while normothermic CPB has mean intra
OP transfusion 868.42+360.13.

It shows that hypothermic CPB has mean
intraoperative blood loss 112.58+54.67
while normothermic CPB has mean blood
loss 102.89+60.70 with p-value is
0.189. Intraoperative blood loss is highly
significant wi’rﬁ respect to CPB type.
DISCUSSION

Our study verified that there are similar
transfusion requirements between both
groups of patients who were undergoing
normothermic (35°C) CPB and hypothermic
(25) CPB. Some researches assessed the
influence of perfusion temperature on
systemic effects of cardiopulmonary bypass
(%PB) and blood loss. Our study shows,
there is statically variance between blood
loss intraoperatively. Hypothermic patients
have mean blood loss 112.58+54.67
while normothermic CPB has mean blood
loss 102.89+60.70 with a p-value is
0.189. Intraoperative blood loss is ver
significant with respect to CPB type. CP
or aortic cross-clamp duration was same

in both groups. Standardized transfusion
was performed in the operating room and
the ICU.>¢

Some other studies, discuss that
increased red blood cell transfusions were
related to the heparin therapy, but other
studies assessed that blood transfusion
in patients undergoing cardiac surgery
was not associated with preoperative
heparin therapy.”® Moreover, in the
recent randomized research, there was no
difference in preop heparin administration
and no difference in blood loss or transfusion
between normothermic and hypothermic
groups. The CPB durations were short.
We might have seen dissimilar results with
longer CPB times. The study comprised only
patients experiencing primary sternotomy
and no more than single-valve replacement.
Different results might have been noted with
patients experiencing repeat sternotomy
or more complex surgical procedures.
Our study displays no difference in blood
transfusion between these groups.? 10!

Some more studies showed no difference
in blood loss or transfusion necessities
between normothermic and hypothermic
CPB groups. In previous studies, length
of CgB were almost same. Shorter
CPB duration is the main advantage of
normothermic CPB, as the time to cool
and rewarm is removed. Duration of CPB
results in platelet activation and following
dysfunction increase. %1314

According to the comparative researches,
hypothermic CPB increases duration.
Therefore, duration of CPB or blood loss
and transfusion supplies are more important
than temperature during CPB. Despite
documented evidence of hypothermia’s
inhibitory effects on platelet and coagulation
factor tunction, the sole discernible
distinction in coagulation test outcomes
following CPB between normothermic and
hypothermic groups in this investigation
was a notable prolongation of aPTT in
the hypothermic cohort. This prolonged
aPTT post-CPB potentially signifies a subtle
deterioration in hemostatic function within
this group, a phenomenon not easily
discernible through crude measures of
blood loss and transfusion necessity. This
study suggests that temperature during CPB
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may play a less crucial role in determining
perioperative blood loss and transfusion
requirements than the duration of CPB
itself. In summary, our findings, consistent
with prior research, do not reveal any
disparity in transfusion demands between
normothermic and hypothermic CPB
groups, despite conducting a prospective,
randomized trial with comparable, relatively

short CPB durations.'>20

CONCLUSION:

The result of the study shows that
Normothermic CPB and Hypothermic
CPB require the same amount of blood
transfusion during CPB and postoperatively.
Blood transfusion is non-significant wit
respect to temperature. But hypothermic
patients bleed more during CPB than
normothermic patients. Post-operative
bleeding after 24 hours of CPB was same
in both groups.
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