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INTRODUCTION

Red blood cell (RBC) transfusion is a frequent re-
quirement after cardiac surgery, with 20.4% — 48% occur-
ring in the immediate postoperative period?. Although
it is lifesaving after cardiac surgery, RBC transfusion in-
creases death rates from 5.4% to 13.4% in the long term,
whereas median time to death is decreased from 4.7 years
to 1.1 years®. Even among low-risk patients undergoing
simple cardiac surgery, perioperative RBC transfusion is
significantly associated with mortality after more than
4500 days®. In the short term, RBC transfusion 24 units
is an independent predictor of one-year mortality®. The
risk for cardiac morbidity, different types of infections,
acute respiratory distress syndrome and acute renal injury
requiring dialysis or hemofiltration is also increased after
RBC transfusion®*9).

Given the increased morbidity and mortality associ-
ated with RBC transfusion, attempts to decrease alloge-
neic blood consumption during cardiac surgeries have been
made through alternative treatment options. A nontrans-
fusional approach during pre-, intra-, and post-operative
care has been recently proposed, including optimizing the
erythrocyte mass and coagulation status, minimizing blood
loss, and tolerating anemia®.

However, the prevalence of RBC transfusion is widely
variable in different institutions due to different patient
characteristics, surgical procedures, comorbidities and insti-
tutional transfusion practices. Therefore, in order to decrease
blood consumption, each institution should regularly evalu-
ate transfusion requirements in cardiac surgery to identify
high-risk patients®.

Because the RBC transfusion requirement is a compli-
cation arising from excessive bleeding, an integrative lit-
erature review was conducted by the authors of the pres-
ent study to investigate the predictive factors for excessive
bleeding after cardiac surgery, using the databases of CI-
NAHL, Cochrane, Lilacs, Medline, Science Direct, Scopus,
and JBI COnNECT+. The review found 1528 articles, out
of which 17 good-quality studies published from 2004 to
2014 were included (in press). As expected, a great variety
of factors were found (Chart 1)®.

Given the existence of multiple possible risk factors
for RBC, a question arises regarding the context of the
institution where this study was developed: what are the
predictive factors for RBC transfusion after cardiac sur-
gery? Knowledge of the institutional risk factors should
aid nurses in prioritizing vigilance for complications
considering high-risk patients, since these professionals
must perform multiple and simultaneous activities upon
patient admission to the ICU after cardiac surgeries*'.
In addition to prioritizing vigilance, implementation of
strategies to minimize blood transfusion relies on nursing
actions that require knowledge of institutional risk fac-
tors; these should not be routinely performed as mechani-
cal activities.

The objective of this study was to identify predictive
factors for RBC transfusion after cardiac surgery.

METHOD

This is a prospective cohort study conducted at a ter-
tiary university hospital, which is specialized in cardiac
care in Sdo Paulo, SP, Brazil. It is part of a larger study
investigating the predictive factors for excessive bleeding
(in press) and bleeding-related re-exploration? after car-
diac surgery. The sample consisted of adult patients (218
years old) requiring surgical correction of acquired car-
diac diseases, through median sternotomy. The surgeries
included: coronary artery bypass grafting (CABG), valve
replacement or repair, correction of aorta aneurism/dissec-
tion, heart transplantation, mixoma excision or combined
surgery, which was any procedure other than isolated ones.
'The exclusion criterion was patients whose charts did not
contain all the variables studied.

'The sample size was calculated to estimate differences
between patients with and without RBC transfusion, with
a 95% significance level and 80% power™. Initially, three
different sample sizes were calculated for one-tailed tests
of hypotheses, on the basis of the mean values of age, pre-
operative hemoglobin (HDb) levels, and cardiopulmonary
bypass (CPB) time and their respective standard deviations
as found by a previous study comparing patients with and
without RBC transfusion™. These variables were chosen
because they are high risk factors for bleeding and RBC
transfusion after cardiac surgery®*%. The mean values and
standard deviations considered for age, Hb levels and CPB
time in patients with and without RBC transfusion were,
respectively: 70+10 vs. 66+9 years old, 13.6+1.4 vs. 14.1+1.4
mg/dL and 8226 vs. 71+23 minutes"®. Considering the
one-tailed test of hypotheses (Null hypothesis = mean for
the group with RBC transfusion < mean for the group with-
out RBC transfusion; alternative hypothesis: mean for the
group with RBC transfusion > mean for the group without
RBC transfusion), the size of each group is calculated by:

L (Za+ Zppo?
EZ

Where:

o is the significance level

B is the power

o is the standard deviation

€ is the mean difference between the two groups.

The largest sample size obtained was 194, of which at
least 97 should have the primary outcome of the larger
study, excessive bleeding.

The outcome that was investigated in the study, was any
RBC transfusion (yes or no) required within the first 24 post-
operative hours, was selected because patient severity and
the incidence of bleeding complications are higher during
this period®!®). Data regarding outcome occurrence were
collected 24 hours after admission to the intensive care unit
(ICU). Postoperative RBC transfusion was performed in
order to maintain the hematocrit (Hct) above 28%.

The selection of factors potentially associated with
RBC transfusion was based on the integrative review, as
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mentioned in the introduction section (Chart 1), and the
Society of Thoracic Surgeons and Society of Cardiovascu-
lar Anesthesiologists Clinical Practice Guideline™. A data
collection instrument was constructed by the authors con-
taining these factors and the outcomes to be evaluated. In
addition, the authors also developed specific instructions for
data collection in written form (e.g. Hemoglobin (g/dL):
values found in the last preoperative exam as stated in the
electronic system; Volume expansion (mL): amount of IV
fluid received during surgery as stated on the surgical form).

Chart 1 - Factors possibly associated with red blood cell transfu-
sion after cardiac surgery — Sao Paulo, SP, Brazil, 2004-2014%.

Patient-related factors and preoperative conditions

Gender (male or female); age (years); weight (Kg); height (m);
body mass index (Kg/m?); previous bleeding history (yes or no);
hemoglobin (g/dL); hematocrit (%); platelet count (x10°/mm?);
platelet count <150x10°/mm?® (yes or no); prothrombin time
international normalized ratio (INR); activated prothrombin time
ratio; fibrinogen (mg/dL); preoperative use of antithrombotic
therapy (aspirin, coumarin-type anticoagulants or platelet ADP-
receptor blocker; yes or no); preoperative use of non-steroidal
anti-inflammatories (yes or no); heart failure (yes or no); New York
Heart Association functional class (11, Ill or IV); left ventricular
ejection fraction (%); preoperative cardiogenic shock (yes or no);
preoperative kidney failure or need for hemodialysis (yes or no);
type | diabetes mellitus (yes or no); preoperative sepsis (yes or no);
chronic obstructive pulmonary disease (yes or no); liver failure
(yes or no); peripheral vascular disease (yes or no); need for
preoperative blood product transfusion (yes or no).

Surgery-related factors

Urgency of surgery (elective, urgent, emergency); type of surgery
(CABG, valve, aorta, heart transplantation, mixoma excision,
combined surgery); surgical team (coded through letters A to M);
bypasses (number of); type of valve (biological or mechanical);
use of cardiopulmonary bypass (CPB); CPB time (min); aorta
clamp time (min); initial and final activated clotting times (min);
sternal wires (number of); chest tubes (number of); heparin
volume (mL); protamine volume (mL); duration of anesthesia
(min); volume expansion (mL); use of e-aminocaproic acid (yes
or no); use of cell saver (yes or no); use of autologous transfusion
(yes or no); need for intraoperative blood product transfusion —
RBC, fresh frozen plasma (FFP), cryoprecipitate and/or platelet
(yes or no).

Postoperative factors

Low body temperature (°C; the lowest value); High mean arterial
pressure (mmHg; the highest value), High heart rate (bpm; the
highest value), High positive end expiratory pressure (cmH,O; the
highest value), metabolic acidosis (yes or no) during the 24 hours
following the surgery

'The main researcher recruited the patients preoperative-
ly from April to December of 2013, explained the objectives
of the study, and facilitated signing of the Terms of Free and
Informed consent form, guaranteeing anonymity and confi-
dentiality. Two nurse investigators with research and clinical
experience independently collected data on the possible risk
factors and the outcome from the patients’ charts.

'The nurses pilot tested the data collection procedures
with ten charts to ensure similar collection methods. When
comparing these data collected by the two nurses, no dif-
ferences were found; therefore, these patients were included
in the sample. The patient-related factors were investigated
within 24 hours before surgery. The surgical factors were
investigated immediately after arrival to the ICU and the
postoperative factors were investigated 24 hours after ad-
mission to the ICU. The Ethics Committees of both the

Hospital (Protocol n. 597.096-0/2013) and the University
(Protocol n. 215.144/2013) approved the study.

Data were entered into SPSS software (SPSS v.19,
SPSS Inc., Chicago, IL, USA) spreadsheets. Quantita-
tive variables are presented as means + standard deviation
(SD). Categorical variables are shown as absolute frequen-
cies and percentages. Data normality was tested using the
Shapiro-Wilk test before further analysis was conducted.
Univariate analysis was performed using Fisher’s exact test
for categorical variables and the Mann-Whitney test for
continuous variables. Variables with p<0.05 in the univari-
ate analysis and clinically relevant variables were included
in a multivariable logistic regression. We adopted a 5% level
of significance to decide on the inclusion of the variables in
the multivariable analysis, instead of the usual 20% signifi-
cance level, with the goal of increasing rigor when assessing
which variables would remain significant in the presence of
other significant and clinically important variables.

'The accuracy of the relationship between the outcome
and independent variables was depicted through the area
under the receiver-operating characteristic (ROC) curve,
with the cut-off points with the highest sensitivity and
specificity. The cut-off points of greater sensitivity and
specificity in the ROC curve for quantitative variables sig-
nificantly associated with the outcomes were also identified.

RESULTS
The final sample consisted of 323 patients (350 prospec-

tively recruited until at least 97 presented with excessive
bleeding, six refused to sign the consent form, and 21 had
incomplete charts). The patients were mostly male (64.0%),
with a mean age of 60.2+13.1 years undergoing CABG
(48.9%), valve repair or replacement (36.8%), combined
surgery (8.4%), aortic correction (4.0%), heart transplanta-
tion (1.6%) or mixoma excision (0.3%).

Twenty patients (6.2%) required postoperative transfu-
sion of one (n=14; 70%), two (n=5; 25%) or three (n=1; 5%)
RBC units. Out of these, 17 (85%) were also administered
2 — 6mL of protamine supplementation and 19 (95%) re-
ceived g-aminocaproic acid postoperatively. Sixteen (80%)
were transfused with 1 — 5 units of fresh frozen plasma
(FFP), eight (40%) with 6 — 8 units of platelets, and two
(10%) with 1 — 7 units of cryoprecipitate within the 24
hours after surgery.

Patient factors significantly associated with postopera-
tive RBC transfusion included: older age; lower weight and
height — but not lower BMI; lower preoperative platelet
count (although within the limits of normality); lower
preoperative hemoglobin levels; and greater prevalence of
preoperative platelet count<150x10*/mm?® (Table 1). Surgi-
cal factors significantly associated with postoperative RBC
transfusion were a lower volume of protamine; longer dura-
tion of anesthesia; and a greater incidence of intraoperative
RBC transfusion (Table 2). Postoperative characteristics
significantly associated with postoperative RBC transfu-
sion were a lower body temperature; higher heart rate; and
higher positive end expiratory pressure during mechanical
ventilation (Table 3).
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Table 1 - Patient-related factors associated with red blood cell transfusion in adult patients undergoing open-chest cardiac surgery —

Sao Paulo, SP, Brazil, 2013.

Variable RBC transfusion (n=20) No RBC transfusion (n=303) p-value
Age (years) 67.35+9.08 59.75+13.23 0.012
Gender

Male 12 (60.0) 194 (64.0) 0.811
Female 8 (40.0) 109 (36)

Weight (Kg) 65.65+11.64 73.94+14.83 0.014
Height (m) 1.60+0.10 1.65+0.09 0.025
Body mass index (Kg/m?) 25.81+4.98 27.07+4.66 0.151
Preoperative platelet count (x10*/mm?) 177.95+78.63 232.86+744.20 <0.001
rI:;r?qtzperative platelet count <150x10°/ 7 (35.0) 22 (7.3) 0.001
Preoperative hemoglobin (g/dL) 12.97+2.04 13.71£1.79 0.047
Preoperative hematocrit (%) 39.79+6.20 41.44+£5.18 0.109
Linr;[qeerr:gggna[ normalized prothrombin 1.1440.20 11140.15 0.745
giit(i)vated partial thromboplastin time 1.07+3.90 1.09+0.28 0.798
Preoperative fibrinogen levels (mg/dL) 298.22+64.16 329.19+87.35 0.158
Left ventricle ejection fraction (%) 54.61+15.97 57.39+11.53 0.894
Use of aspirin 15 (88.2) 190 (84.1) 1.000
Use of warfarin 1(5.9) 15 (6.6) 1.000
Use of clopidogrel 0 34 (14.9) 0.140
Cardiogenic shock 0 6 (2.0) 1.000
Kidney failure 1(5.0) 13 (4.3) 0.603
Heart failure 12 (63.2) 182 (63.2) 1.000
(I?Jli\s/\s/ York Heart Association functional 0.355
11 5(27.8) 115 (41.2)

1 6(33.3) 50(17.9)

\% 0 8(2.9)

Hypertension 17 (85) 234 (77.2) 0.582
Type | diabetes 0 5(1.7) 1.000
Chronic obstructive pulmonary disease 0 20 (6.6) 0.623
Peripheral vascular disease 2 (10) 17 (5.6) 0.332

Quantitative variables presented as mean+SD and categorical variables presented as absolute frequency (percentages).
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Table 2 — Surgical factors associated with red blood cell transfusion in adult patients undergoing open-chest cardiac surgery — Sao

Paulo, SP, Brazil, 2013.

Variables RBC transfusion (n=20) No RBC transfusion (n=303) p-value
Type of surgery

Coronary artery bypass grafting 10 (50.0) 148 (48.9) 0.983

Valve 8 (40.0) 111 (36.6)

Combined 2 (10.0) 25 (8.3)

Aorta 0 13 (4.0)

Heart transplantation 0 5(1.7)
Mixoma excision 0 1(0.3)
Surgical urgency

Elective 20 (100.0) 299 (99.3) 1.000

Emergency 0 2(0.7)
Type of valve

Biological 7(77.7) 84 (74.3) 1.000

Mechanical 2(22.2) 29 (25.3)
Use of cardiopulmonary bypass time 20 (100.0) 301 (99.3)
Cardiopulmonary bypass time (min) 105.60+41.47 100.97+43.77 0.439
Aorta clamp time (min) 73.55+33.56 71.00+35.40 0.582
Initial activated clotting time (min) 162.25+29.28 158.67+35.33 0.407
Final activated clotting time (min) 151.65+£23.70 154.66+32.50 0.802
Sternal wires (n) 5.74+1.05 5.89+0.88 0.298
Bypasses (n) 2.42+0.90 2.66+0.82 0.356
Chest tubes (n) 1.95+0.69 1.81+0.69 0.354
Heparin (mL) 6.25+2.45 6.30+1.31 0.197
Protamine (mL) 23.10+5.64 25.81+5.39 0.015
Duration of anesthesia (min) 369.75+66.14 338.78+75.20 0.032
Fluid volume (mL) 2700.00+909.02 2894.78+831.10 0.462
Use of g-aminocaproic acid 9 (45.0) 146 (48.2) 0.821
Use of cell saver 0 8 (2.6) 1.000
Use of autologous transfusion 1(5.0) 63 (20.8) 0.142
Surgical team

A 2 (10.0) 38(12.5)

B 4 (20.0) 56 (18.5)

C 4(20.0) 37 (12.2) 0951

D 0 9 (3.0)

E 4 (20.0) 40 (13.2)

F 0 3(1.0)

G 2 (10.0) 19 (6.3)

H 1(5.0) 22 (7.3)

I 1(5.0) 33(10.9)

J 0 5(1.7)

K 0 19 (6.3)

L 2 (10.0) 21(6.9)

M 0 1(0.3)
Intraoperative transfusion

Red blood cell 8 (40) 63 (20.8) 0.054

Fresh frozen plasma 3(15) 32 (10.6) 0.465

Cryoprecipitate 1(5) 20 (6.6) 1.000

Platelet 3(15) 16 (5.3) 0.104

Quantitative variables presented as mean+SD and categorical variables presented as absolute frequency (percentages).

Rev Esc Enferm USP - 2015; 49(6):914-922

www.ee.usp.br/reeusp



Lopes CT, Brunori EHFR, Cavalcante AMRZ, Moorhead SA, Lopes JL, Barros ALBL

Table 3 - Postoperative factors associated with red blood cell
transfusion or bleeding-related re-exploration in adult patients
undergoing open-chest cardiac surgery —Sao Paulo, SP, Brazil, 2013.

RBC No RBC
Variables transfusion transfusion  p-value
(n=20) (n=303)
Lowest t(‘igperat“re 3459+1.09 35.14+0.73  0.025
Highest MAP (mmHg) 98.45 + 18.85 100.52 + 14.18 0.765
Highest heartrate 114 56 9090 104.49+17.94 0.012
(bpm)
Highest respiratory 5y g5 471 2155+3.15  0.853
rate (rpm)
1457.89 + 1279.06 +
IV volume (mL) 882.12 686.12 0.415
Highest PEEP (cmH,0)  6.35 + 3.01 537+1.06 0.016
Metabolic acidosis 11 (55.0) 144 (47.5) 0.645

Quantitative variables presented as mean+SD and categorical variables presented
as absolute frequency (percentages). IV: Intravenous; MAP: Mean arterial pressure;
PEEP: Positive end-expiratory pressure; RBCT: Red blood cell transfusion.

On multivariable analysis, the independent predictor of
postoperative RBC transfusion was weight (Table 4), the
cut-off point in the ROC curves was 66.5. Therefore, weigh-
ing less than 66.5 will increase the chance for postopera-
tive RBC transfusion. This result predicts the relationship
between the independent variables and the outcome with a
sensitivity of 65.0% [95% CI: 0.409 — 0.837], a specificity
of 68.0% [95% CI: 0.624 —0.731], an area under the curve
of 66.0% [95% CI: 55.0 =77.8] and an accuracy of 67.8%
[95% CI: 62.4 -72.8].

Table 4 — Multivariable logistic regression analysis of predictive
factors for red blood cell transfusion in adult patients undergo-
ing open-chest cardiac surgery — Sao Paulo, SP, Brazil, 2013.

. Odds  95% confidence

Variables p-value . .
ratio interval

Age (years) 0.091 1.04 0.99-1.10
Height (m) 0.613 0.14 0.00-309.29
Weight (Kg) 0.046 0.94 0.89-1.00
Preoperative hemoglobin )
(g/dL) 0.370 0.86 0.61-1.20
Preo}peratiye platelet count 0.304 1.00 0.99-1.00
(x10%*/mm?)
Preoperative fibrinogen 0.402 1.00 0.99-1.00
levels (mg/dL)
Duration of anesthesia 0.291 1.00 1.00-1.01
(min)
Lowest postogeratlve 0.829 0.92 0.45-1.90
temperature (°C)
Highest postoperative heart 0.073 103 1.00-1.06
rate (bpm)
Highest postoperative
positive end expiratory 0.064 1.36 0.98-1.87

pressure (cmH,0)

Note: (n=323).

DISCUSSION

This study identified the independent risk factors for
the prediction of RBC transfusion after cardiac surgery in
323 patients in a large tertiary university hospital in Sdo
Paulo, Brazil.

Upon patient admission to the ICU after cardiac sur-
geries, nurses’ activities are multiple and comprise receiving
verbal report from the operating room nurse and anesthe-
siologist, rapid patient assessment, monitoring, connecting
drainage devices, collecting blood, preparing and admin-
istering IV medications/fluids. Also, nurses must perform
nursing procedures, assist with medical procedures, manipu-
late chest and mediastinal tubes to ensure patency, document
patient progress, enter and retrieve computer data, interact
with the family, supervise the nursing team, transport the
patient when needed, check and re-stock supplies, and keep
the environment clean® V. Given these multiple activities,
knowledge of institutional risk factors for a serious com-
plications — RBC transfusion — should direct nursing care.

In our patient sample, the incidence of postoperative
RBC transfusion was 6.2%, of which most patients received
one or two units of RBCs (95%). Recent studies found a
prevalence of 24.7 to 54.2% of patients receiving RBCs af-
ter cardiac surgery@36817-22,

This difference can be associated with the current lack of
evidence for transfusion triggers after cardiac surgery®?, leav-
ing postoperative transfusion at the intensivist’s discretion.
Transfusion triggers vary from Het<23% to Het<30%©1719),
'The first randomized clinical trial to compare a liberal with a
restrictive RBC transfusion strategy in patients undergoing
cardiac surgery suggested that transfusion targeting a Het
of 24% is as safe as targeting a Hct of 30%, with respect to
a composite end point of 30-day mortality and inpatient
clinical complications®. Therefore, triggers are expected to
become increasingly restrictive worldwide.

A recent study performed in a cardiac surgical ICU and
a surgical ICU in the USA highlighted the need for nursing
education in order to improve adherence to evidence-based
transfusion practices. A low level of bedside nurse knowl-
edge regarding RBC transfusion thresholds was found (only
8% of the nurses in the cardiac surgical ICU and 42% of
nurses in the surgical ICU were aware of an ideal pretrans-
fusion Hb threshold of <7 g/dL)@. It should be noted that
effective implementation of transfusion thresholds relies on
knowledge and participation of all health care professionals
caring for the patient, especially in institutions in which
the professionals have interdisciplinary bedside rounds for
case discussion. Compliance with evidence-based RBC
transfusion threshold should prevent unnecessary transfu-
sions and their acute and long-term complications, such as
transfusion-related acute lung injury and cardiac morbidity.

Some of the actions that comprise an approach to mini-
mize allogeneic blood transfusion in cardiac surgery include
diagnosing and treating anemia and thrombocytopenia, sus-
pending anticoagulants and antiplatelet agents, and selective
laboratory evaluation”. All these actions count on systematic
nursing activities. Awareness of important risk factors for
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RBC transfusion differentiates a knowledgeable, critical pro-
fessional action from that of a simplistic, technical attitude.

Older age and a longer anesthetic duration were associ-
ated with postoperative RBC transfusion in our study. Oth-
er authors found these factors to be independent predictors
of RBC transfusion®%1%2022 A greater number of comor-
bidities — such as hypertension, diabetes mellitus, peripheral
vascular disease, heart failure, chronic obstructive pulmo-
nary disease — also contribute to an increased surgical com-
plexity and longer duration of the procedure’’-22%, Because
the clinical history has an impact on surgical complexity,
duration and the requirement for blood transfusion, assess-
ment for comorbidities should be accurately performed and
documented by nurses preoperatively.

We believe that older age and surgical complexity could
have also contributed to the need for higher positive end-
expiratory pressures during mechanical ventilation in the
ICU, used to improve pulmonary compliance and oxygen-
ation after CABG®, RBC transfusion was also associated
with higher postoperative heart rates after admission to the
ICU, which is a sign of hemodynamic instability.

A lower weight was associated with postoperative RBC
transfusion in ours and other studies®*7-2022_ In addition,
weighing <66.5Kg remained as an independent predictor
for RBC transfusion in our multiple analyses. Patients with
a lower weight suffer a more dramatic hemodilution dur-
ing CPB, which includes a dilution of both the coagula-
tion factors and a decrease in the Hct?9). Also, overweight
and obese patients might have more adequate inflamma-
tory and immune responses during CPB due to a sufficient
nutritional reserve and a more efficient metabolic state®.
Lower preoperative Hb levels, a factor associated with RBC
transfusion in the current and previous studies®*!72! would
contribute to a greater decrease in Het during CPB.

Also, a greater prevalence of intraoperative RBC trans-
fusion was associated with the postoperative requirement
for blood transfusion in our sample. Older age and lower
preoperative Hct increase the likelihood of intraopera-
tive RBC transfusion. On the other hand, overweight and
obese patients have a decreased risk for intraoperative blood
transfusion®?. Therefore, in our sample, a lower weight
might have contributed to increased risk of intraoperative
and postoperative RBC blood transfusion.

One of the preoperative components that comprise op-
timization of the erythrocyte mass in order to minimize
blood transfusion is early nutrition, with protein supple-
mentation to support erythropoiesis”. Nursing caring for
patients preoperatively must ensure accurate anthropomet-
ric assessment and documentation, and they must have the
opportunity to intervene and optimize nutrition.

During CPB, hypothermia is induced in order to pre-
vent ischemia. However, it inhibits the activity of coagula-
tion enzymes, depresses platelet function, and stimulates
fibrinolysis®. Therefore, a lower preoperative platelet count
with function impaired by CPB would contribute to ex-
cessive bleeding and the requirement for RBC transfusion.
Actively warming hypothermic patients and cooling febrile
patients in the postoperative period are also actions pro-
posed to minimize blood transfusion in cardiac surgery.

Because the CPB circuit is heparinized, heparin reversal
with protamine is required intraoperatively. Nevertheless, mi-
crovascular bleeding can persist after reversal®?. That is a pos-
sible reason for the association between a lower intraoperative
volume of protamine and postoperative RBC transfusion.

Although our sample was intended to depict real world
conditions, the inclusion of more complex surgeries such as
cardiac transplantation and aortic corrections might have
introduced a bias, as the nature of the surgery might lead
the surgeon to more carefully revise the hemostatic tech-
nique. This is a possible reason for the absence of patients
requiring cardiac transplantation and aortic corrections in
the no RBC group.

Identification of patients at risk for RBC transfusion
provides an opportunity to implement early treatment bun-
dles in the postoperative ICU after cardiac surgery. Because
our sample was most frequently transfused with RBCs due
to surgical technical reasons, patients would benefit from
surveillance prevention bundles in the operating room. Pro-
cess improvements to minimize blood use and requirements
for re-exploration have been suggested in the literature®?.

Our study has some limitations. Data collected from
patients’ charts might be inaccurate, and our findings can-
not be generalized because it was a single-center study. The
surgeons who performed a very small number of surgeries
may have introduced a bias. We also did not discriminate
between those patients who received one or more units of
RBCs, and we did not have information regarding patient
severity, except for the NYHA functional classification.
Other variables that were not identified in the review as
predictors of RBC transfusion might be of clinical interest
in this field, such as drainage volume through chest tubes
and the number of valves repaired. Therefore, multicentric
studies with a greater number of patients, standardized trig-
gers for RBC transfusion, and information on the surgeons’
experience, are required to increase the sensitivity, specificity
and accuracy of prediction models.

CONCLUSION

'The univariate factors associated with postoperative
RBC transfusion included: older age; lower weight and
height; lower preoperative platelet count; lower preopera-
tive Hb levels; greater prevalence of preoperative platelet
count<150x10*/mm? a lower volume of intraoperative prot-
amine; a longer duration of anesthesia; a greater prevalence
of intraoperative RBC transfusion; a lower postoperative
body temperature; a higher heart rate; and a higher posi-
tive end expiratory pressure during mechanical ventilation.
'The independent predictor of RBC transfusion was weight
<66.5Kg, with a sensitivity of 65.0%, a specificity of 68.0%
and an accuracy of 66.0%. Awareness of these factors can
aid nurses to prioritize vigilance against excessive postop-
erative bleeding, support the implementation of transfusion
thresholds as an institutional policy along with intraopera-
tive and postoperative preventative bundles, differentiate
critical professional actions from simplistic technical atti-
tudes in direct patient care, assessment and pre — and post-
operative documentation.
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RESUMO

Objetivo: Identificar preditores de transfusio de concentrado de hemiécias (TCH) apés cirurgia cardiaca. Método: Estudo de coorte
prospectivo realizado com 323 adultos apds cirurgia cardiaca de abril a dezembro de 2013. Um instrumento de coleta de dados foi
construido pelas pesquisadoras contendo fatores associados a sangramento excessivo apés cirurgia cardiaca encontrados na literatura, para
investigacio no pés-operatério imediato. A relagio entre os fatores de risco e o desfecho foi verificada por andlise univariada e regressio
logistica. Resultados: Os fatores associados a transfusio de concentrado de hemicias no pés-operatério imediato incluiram menor peso
e altura, menor contagem plaquetdria, menor nivel de hemoglobina, maior prevaléncia de contagem plaquetdria <150x10*/mm?®, menor
volume de protamina, maior durag¢io da anestesia, maior prevaléncia de transfusido de concentrado de hemadcias intraoperatéria, menor
temperatura corporal, maior frequéncia cardiaca e maior pressio positiva expiratéria final. O preditor independente foi peso<66,5Kg.
Conclusio: Encontraram-se fatores associados a transfusio de concentrado de hemdcias no pés-operatério imediato de cirurgia cardiaca.
O preditor independente foi o peso.

DESCRITORES
Cirurgia Toracica; Hemorragia; Transfusio de Sangue; Transfusio de Eritrécitos; Enfermagem Cardiovascular.

RESUMEN

Objetivo: Identificar predictivos de transfusion de concentrado de hematies (TCH) después de cirugfa cardiaca. Método: Estudio de
cohorte prospectivo llevado a cabo con 323 adultos luego de cirugia cardiaca de abril a diciembre de 2013. Un instrumento de recoleccién
de datos fue disefiado por las investigadoras abarcando factores asociados con sangrado excesivo tras cirugifa cardiaca encontrados en
la literatura, para la investigacién en el posoperatorio inmediato. La relacién entre los factores de riesgo y el resultado fue verificada
por andlisis univariado y regresién logistica. Resultados: Los factores asociados con la transfusién de concentrado de hematies en
el posoperatorio inmediato incluyeron peso y altura, menor conteo plaquetario, menor nivel de hemoglobina, mayor prevalencia de
conteo plaquetario <150x10°%/mm?, menor volumen de protamina, mayor duracién de la anestesia, mayor prevalencia de transfusion de
concentrado de hematies intraoperatorio, menor temperatura corporal, mayor frecuencia cardiaca y mayor presién positiva espiratoria
final. El predictor independiente fue peso<66,5kg. Conclusién: Se hallaron factores asociados con la transfusién de concentrado de
hematies en el posoperatorio inmediato de cirugia cardiaca. El predictor independiente fue el peso.

DESCRIPTORES
Cirugia Tordcica; Hemorragia; Transfusion Sanguinea; Transfusién de Eritrocitos; Enfermeria Cardiovascular.
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