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Blood component Background: Coronary Artery Bypass Grafting (CABG) in Jehovah’s Witness (JW) patients raises
transfusion; concerns regarding perioperative safety because of refusal of allogeneic blood transfusions. This
Coronary artery study evaluated the feasibility and short-term outcomes of CABG in JW patients and described
bypass; perioperative blood management practices.

Jehovah’s Witnesses; Methods: This retrospective observational study included 26 JW patients and 78 matched non-
Perioperative care; Jehovah’s Witness (non-JW) patients who underwent CABG at InCor HC-FMUSP between 2015
Transfusion-free and 2023. Propensity score matching at a 3:1 ratio based on age, sex, and preoperative hemoglo-
surgery bin was used to improve comparability. The primary outcome was 30-day all-cause mortality.

Secondary outcomes included 30-day stroke, myocardial infarction, and acute kidney injury; ICU
length of stay; perioperative red blood cell transfusion rates; postoperative hemoglobin and
hematocrit; intraoperative blood loss; and cardiopulmonary bypass time.

Results: No 30-day deaths occurred among JW patients, whereas three deaths occurred in the
non-JW group (OR = 0.45; 95% CI 0.003—-5.09; p = 0.575). No JW patient experienced stroke, and
one myocardial infarction occurred. JW patients had higher postoperative hemoglobin
(OR = 1.50; 95% CI 1.03—2.28; p = 0.032) and lower intraoperative blood loss (OR = 0.55; 95% ClI
0.27-0.98; p = 0.046). No JW patient received transfusion, whereas 17.9% and 12.8% of non-JW
patients required intraoperative and postoperative transfusions, respectively. ICU length of stay
was similar between groups.
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Conclusion: In this cohort, CABG in JW patients was feasible with acceptable short-term out-
comes. Outcomes were generally comparable between groups, acknowledging imprecision

related to the small JW sample.

© 2026 Sociedade Brasileira de Anestesiologia. Published by Elsevier Espafna, S.L.U. This is an
open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

Introduction

Advances in cardiac surgery have substantially improved sur-
vival and quality of life among patients undergoing coronary
artery bypass grafting (CABG)." Despite these advances, clinical
management may be influenced by patient-specific factors,
including religious beliefs that restrict certain therapeutic
options. Jehovah’s Witnesses (JW), for example, refuse alloge-
neic blood transfusions for religious reasons, a decision that can
pose complex clinical and ethical challenges in procedures asso-
ciated with significant bleeding risk.>> In the context of CABG,
this refusal has traditionally raised concerns regarding perioper-
ative safety and, in some settings, has led to delays or even
denial of surgical treatment.*®

Although prior studies have reported acceptable CABG
outcomes in JW patients, most originate from selected pop-
ulations or high-resource centers. Data from public health-
care systems remain limited, particularly in contexts
characterized by prolonged waiting times and variable
access to blood conservation technologies. Our findings con-
tribute to evidence from such a setting.

Blood loss during CABG is a major determinant of periopera-
tive morbidity and mortality.” While transfusion practices were
historically liberal, contemporary evidence supports restrictive
strategies in cardiac surgery, emphasizing meticulous hemosta-
sis, judicious blood product use, and structured perioperative
care.®’ For patients who refuse transfusion, these principles
are essential and require coordinated blood conservation
approaches, including preoperative anemia management,
intraoperative cell salvage, and pharmacologic optimization.

This study evaluated perioperative management, imple-
mentation of Patient Blood Management (PBM) strategies,
and short-term outcomes of JW patients undergoing CABG in
a contemporary public hospital using a retrospective, pro-
pensity-matched observational design, with focus on 30-day
morbidity and mortality.

Methods
Study design

This was a single-center, retrospective observational cohort
study comparing JW and non-JW patients undergoing iso-
lated CABG. This manuscript was prepared in accordance
with the Strengthening the Reporting of Observational Stud-
ies in Epidemiology (STROBE) guideline. A completed
STROBE checklist is provided as supplementary material.

Ethics approval and consent

All JW patients underwent individualized preoperative
informed consent, during which acceptable and non-accept-
able blood products and hemostatic agents were discussed

and documented in the medical record, in accordance with
patient autonomy and institutional ethical standards. Owing
to the retrospective design, no standardized registry
allowed systematic determination of how many patients
explicitly consented to transfusion in life-threatening situa-
tions, although such discussions were part of routine care.

This retrospective observational study used anonymized
medical record data without direct patient contact. The
requirement for informed consent was waived by the Ethics
Committee (Approval n° 7.441.177; CAAE 85677324.
8.0000.0068; March 14, 2025).

Participants

We included 26 JW and 78 matched non-JW patients who
underwent isolated CABG at the Heart Institute, University
of Sao Paulo, between January 2015 and December 2023.

Inclusion and exclusion criteria

Adults (> 18 years) undergoing first-time isolated CABG were
included. Patients undergoing reoperation or combined pro-
cedures (e.g., valve or aortic surgery) were excluded.

Patient selection

The JW cohort (n = 26) comprised all consecutive JW
patients undergoing isolated CABG during the study period.
No a priori sample size calculation was performed, as this
represented the total eligible JW population. Controls were
selected in a 1:3 ratio from 566 non-JW patients who under-
went isolated CABG by the same surgeon during the same
period. As this surgeon is the only operator performing car-
diac surgery in JW patients at our institution, restricting
controls to his case list was intended to reduce surgeon-
related variability and improve comparability before pro-
pensity score matching. The screening and matching process
is summarized in the Figure 1 below.

Statistical analysis

To address the sample size disparity between JW and non-JW
patients, Propensity Score Matching (PSM) was performed
using age, sex, and preoperative hemoglobin.'®"" We used
nearest-neighbor matching, without replacement and with-
out a caliper restriction. The case-to-control ratio was
selected via a simulation-based power analysis evaluating
ratios from 1:1 to 5:1."7 In each simulation, a continuous
predictor and a binary outcome with fixed log-odds were
generated using 26 cases and varying control ratios. Firth-
penalized logistic regression was fit in 500 simulations per
scenario, with power defined as the proportion of p-values <
0.05." As shown in Figure 2, power plateaued at a 3:1 ratio,
which was adopted.
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Patient Selection Flowchart
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Flow diagram of patient selection and matching CABG, Coronary artery bypass grafting. Patients excluded from the initial

screening (n = 34) consisted of reoperations or combined procedures. Propensity score matching was performed using a 1:3 ratio to

ensure balanced baseline characteristics.

Baseline demographic and clinical characteristics were
compared between JW and non-JW patients using Chi-square
tests for categorical variables and t-tests or Mann-Whitney U-
tests for normal and non-normal continuous variables, respec-
tively. Logistic regression compared groups across pre-, intra-,
and postoperative outcomes. More specifically, in each model,
group was modeled as the dependent variable and the respec-
tive clinical outcome as the independent variable. Models
were additionally adjusted for age, sex, and preoperative
hemoglobin to account for residual imbalance after match-
ing." Firth’s correction was used due to binary outcomes with
rare events (including zero counts) like transfusion and
death.’® The Shapiro-Wilk test assessed normality of continu-
ous variables; non-normal variables were log-transformed.
Odds Ratios (ORs) were calculated by exponentiating model
coefficients, with 95% Confidence Intervals estimated via pro-
file likelihood; p-values were not adjusted for multiple com-
parisons to preserve statistical power.

We performed a sensitivity analysis to assess the poten-
tial impact of clinical characteristics on the assessed out-
comes. This was done by including all of the available
clinical characteristics (EuroSCORE II, ASA status, LVEF
< 50%, diabetes, and hypertension) in the logistic regression
models and re-running them. Given its role as a validated
composite predictor of surgical mortality and morbidity in
CABG, adjustment for EuroSCORE Il was considered the main

analytic framework for outcome estimation. This approach
was selected to provide clinically meaningful risk adjust-
ment beyond the matching variables while preserving model
stability in a small sample.

Because of the small number of JW patients and the risk
of model overparameterization, the propensity score was
restricted to key baseline variables directly associated with
transfusion exposure and perioperative risk. EuroSCORE |,
as a composite risk index, was included in regression adjust-
ment models rather than in the matching algorithm to main-
tain balance and model stability.

There were no missing data for variables included in the
analysis. All analyses were conducted using R (R Core Team,
2025) using the Matchlt'® and Logistf packages.'®

Predictors

Preoperative predictors

Included age, sex, American Society of Anesthesiologists
(ASA) status (1-5), EuroSCORE Il, preoperative Hemoglobin
(Hb) and Hematocrit (Ht) measured the day before surgery,
and comorbidities (diabetes mellitus, hypertension, dyslipi-
demia, Coronary Artery Disease [CAD], and heart failure
with Left Ventricular Ejection Fraction [LVEF] < 50%).
Reported Hb values reflect measurements obtained immedi-
ately before surgery and therefore incorporate any
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Simulation-based power analysis for defining the best control-to-case ratio to be used in propensity score matching. Each

panel shows power estimates (+95% Cl) as a function of the control-to-case ratio (x-axis), assuming a fixed number of cases (n=26)
and a corresponding fixed number of controls (n = ratio x 26). Panels (a—c) show scenarios with OR < 1 (protective effects), and pan-
els (d—f) show OR > 1 (risk effects). Each curve is based on 500 simulations. Power increases with larger control-to-case ratios, with

diminishing gains beyond a 1:3 ratio.

preoperative optimization, including iron or erythropoie-
tin when used. Diabetes, hypertension, and dyslipidemia
were defined by prior diagnosis or ongoing pharmacologic
treatment. CAD was defined as prior myocardial infarc-
tion, coronary revascularization, or angiographically con-
firmed disease. Left ventricular dysfunction was defined
as LVEF < 50%.

Perioperative blood management

Preoperative anemia optimization differed between groups.
In JW patients, iron and erythropoietin were used selectively
based on Hb levels, surgical urgency, and patient consent.
When erythropoietin was administered, surgery was per-
formed after achieving clinically acceptable Hb levels (typi-
cally > 12.0 g.dL™), balancing optimization with urgency. In
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non-JW patients, anemia management followed routine insti-
tutional practice without a standardized protocol. Tranexamic
acid was routinely administered intraoperatively according to
institutional CABG protocols. No additional hemostatic agents
were systematically used preoperatively in either group.

Transfusion policy

In the non-JW group, transfusion decisions were based on
multifactorial clinical assessment rather than a fixed Hb
threshold, incorporating active bleeding, hemodynamic
instability, tissue perfusion, and overall clinical context. In
this study, “transfusion” refers exclusively to allogeneic Red
Blood Cell (RBC) transfusion; use of plasma, platelets, or
other hemostatic agents (e.g., fibrinogen or prothrombin
complex concentrate) was not analyzed, representing a limi-
tation of the study. No JW patient required transfusion. Per
institutional policy, management prioritized blood conserva-
tion and avoidance of transfusion in accordance with docu-
mented patient preferences. A contingency plan allowed
RBC transfusion in life-threatening situations with imminent
risk of death after multidisciplinary discussion and ethical
review; no such cases occurred.

Intraoperative predictors

Included Cardiopulmonary Bypass (CPB) duration (< 60,
60—120, > 120 minutes), estimated blood loss, and intrao-
perative transfusion. All JW patients had access to intrao-
perative cell salvage. Among non-JW controls, cell-saver use
was available in 43 of 78 cases, reflecting institutional
resource availability rather than clinical selection. Perioper-
ative anticoagulant and antiplatelet management followed
institutional CABG protocols, including preoperative discon-
tinuation and postoperative resumption according to bleed-
ing and thrombotic risk. Blood loss was estimated by sponge
weight and suction volume, a commonly used method with
recognized limitations, including estimation error, occult
loss, and dilution by irrigation fluids.

Outcomes

The primary outcome was 30-day all-cause mortality. Second-
ary outcomes included 30-day stroke, Myocardial Infarction
(M), and Acute Kidney Injury (AKI); duration of mechanical
ventilation; Intensive Care Unit (ICU) length of stay; periopera-
tive Red Blood Cell (RBC) transfusion; use of vasoactive drugs;
postoperative hemoglobin and hematocrit; intraoperative
blood loss; and Cardiopulmonary Bypass (CPB) time.

The first hemoglobin and hematocrit measurement after
ICU admission was used as the postoperative reference to
reduce confounding from repeated sampling or non-surgical
blood loss, acknowledging potential volemic shifts. Death
was defined as intraoperative or all-cause mortality within
30 days. Vasopressor use included norepinephrine, epineph-
rine, or vasopressin; inotropes included dobutamine,
epinephrine, or milrinone. Postoperative vasodilators (e.g.,
nitroprusside, nitroglycerin, hydralazine) were used for
blood pressure control.

Peri-procedural Ml was defined according to contempo-
rary CABG criteria based on biomarker elevation with elec-
trocardiography or imaging evidence. Stroke was defined as
a new neurological deficit lasting > 24 hours, confirmed by

neuroimaging after clinical suspicion. AKI was defined per
Kidney Disease: Improving Global Outcomes (KDIGO) crite-
ria, using baseline creatinine measured within 48 hours pre-
operatively and assessed during the first 7 postoperative
days or until discharge.

Results
Demographic characteristics (Table 1)

Baseline demographic and clinical characteristics were com-
parable between groups. Mean age was similar in JW and
non-JW patients (63.3 vs. 63.1 years), and women repre-
sented 30.8% and 32.1% of each group, respectively. Euro-
SCORE Il values were also comparable (1.35 vs. 1.34),
indicating similar low-risk surgical profiles.

Ten JW patients received preoperative iron supplementa-
tion or erythropoietin, whereas none of the non-JW patients
underwent anemia optimization. Preoperative anemia,
defined according to WHO criteria (hemoglobin < 13.0 g.dL™
in males and < 12.0 g.dL™" in females), was present in four
JW patients (all male) and in 22 non-JW patients (15 males
and 7 females). In some cases, particularly among non-JW
patients, hemoglobin thresholds were not fully achieved;
however, values were close to reference ranges, and surgical
fithess was confirmed after multidisciplinary assessment
considering clinical stability, urgency, and public healthcare
constraints.

Group matching

PSM matched all 26 Jehovah’s Witness patients to 78 con-
trols. The median propensity score difference between each
matched case and their respective controls was < 0.001
(maximum: < 0.001), indicating near-exact matching.
Additionally, balance diagnostics revealed substantially
improved standardized mean differences between groups
after matching (distance: -0.002; age: 0.020; male sex:
0.013; preoperative hemoglobin: 0.025), whereas the corre-
sponding pre-matching differences were larger (up to
0.092). These results are shown in Figure 3.

Primary outcome: 30-day all-cause mortality

Regarding the primary outcome, no deaths occurred among
JW patients within 30 days, whereas three deaths were
observed in the non-JW group (Table 2). Estimates were
imprecise due to low event counts.

Secondary outcomes: major clinical events

Within 30 days, none of the JW patients experienced stroke,
and one MI (3.8%) was observed. AKI occurred in seven JW
patients (26.9%). In the non-JW group, one MI (1.3%), two
strokes (2.6%), and 29 cases of AKI (37.2%) were recorded
(Table 2 and Fig. 4). Differences between groups for these
outcomes were not statistically significant.
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Table 1 Baseline characteristics and preoperative data of Jehovah’s Witnesses and matched Control patients.

Demographics

Age (yr) 63.4 (10.35) 63.2 (9.11) 0.647
Male sex, n (%) 18 (69.2) 53 (67.9) 0.903
Clinical Status

EuroSCORE Il 1.34(0.87) 1.35 (1.40) 0.925
Preoperative hemoglobin (g.dL™) 13.7 (1.01) 13.3(1.58) 134
LVEF < 50%, n (%) 5(19.2) 15(19.2) 1
ASA Physical Status, n (%)

I 0(0.0) 11 (14.5) 0.387
I 19 (73.1) 44 (57.9)

v 7 (26.9) 21 (27.6)

Comorbidities, n (%)

Hypertension 22 (84.6) 70 (89.7) 0.478
Diabetes mellitus 14 (53.8) 41 (52.6) 0.910

Values are mean (SD) or number (proportion). p-values denote differences between groups using Student’s t-test or Mann-Whitney U-test
for continuous variables and Chi-Square or Fisher’s exact test for categorical variables. ASA, American Society of Anesthesiologists; LVEF,
Left Ventricular Ejection Fraction.

Secondary outcomes: transfusion and perioperative 95% C1 0-0.707; p = 0.02) and 10 non-JW (12.8%) received post-

blood management (Fig. 4) operative RBC transfusions (OR = 0.101; 95% CI 0.0001-0.884;
p = 0.035), respectively; Table 2 and Fig. 2). Cell-saver use was
None of the 26 JW patients required intraoperative or postop- universal among JW patients (26/26, 100%) and was available

erative RBC transfusion. In contrast, 14 non-JW patients for 43 of 78 non-JW patients (55.1%).
(17.9%) received intraoperative RBC transfusions (OR = 0.056;

Covariate Balance

1
1
1
i
Distance @ @ :
1
1
1
1
i
Preoperative Hb 4 O @ :
1
I Sample
1
: ®  Unadjusted
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1
Age @ @ :
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1
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1
;
Sex ® ® :
1
1
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T : : +
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Figure 3  Balance between covariates before and after propensity score matching. Absolute Standardized Mean Differences (SMDs)
are shown for each covariate comparing Jehovah’s Witnesses vs controls before matching (Unadjusted, red) and after matching
(Adjusted, blue; 1:3 ratio). The vertical dashed line denotes the conventional balance threshold (|SMD| = 0.10), with values closer to
0 indicating better covariate balance. “Distance” denotes the propensity score (matching distance).

6
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Table 2

Logistic regression results adjusted for matching variables (age, sex, preoperative hemoglobin) + EuroSCORE II.

CPB duration (hours)® 2.04 (0.61)
Intraoperative bleeding (mL)? 241.76 (105.00)
Intraoperative transfusion 0 (0.0%)
Postoperative death 0 (0.0%)
Postoperative hb (g.dL™) 11.37 (1.26)
Postoperative hct (%) 34.77 (3.84)
Postoperative ICU stay (days)® 4.50 (3.68)
Postoperative myocardial 1(3.8%)
infarction
Postoperative renal 7 (26.9%)
dysfunction
Postoperative stroke 0 (0.0%)
Postoperative transfusion 0 (0.0%)

2.11(0.54) 0.610 (0.202—1.601) 0.287
383.39 (230.51) 0.557 (0.272—0.996) 0.048°
14 (17.9%) 0.081 (0.001—0.804) 0.028°
3(3.8%) 0.427 (0.003—4.741) 0.543
10.49 (1.70) 1.491 (1.028-2.257) 0.035°
31.65 (4.87) 1.189 (1.048—1.374) 0.006°
4.59 (4.58) 1.160 (0.565—2.335) 0.679
1(1.3%) 2.806 (0.208—37.974) 0.403
29 (37.2%) 0.625 (0.217—1.673) 0.355
2 (2.6%) 0.636 (0.004—9.738) 0.773
10 (12.8%) 0.097 (0.001—0.850) 0.032°

Data: mean [SD] for continuous variables, n (%) for categorical. OR, Odds Ratio; Cl, Confidence Interval. All models adjusted for matching

variables (age, sex, preoperative hemoglobin) + EuroSCORE II.

2 Log transformation applied when either group showed non-normality (Shapiro-Wilk p < 0.05). p-values are uncorrected.

b p<0.05.
¢ p<0.01.

Secondary outcomes: hematologic and
intraoperative variables (Fig. 4)

Preoperative hemoglobin levels were similar between groups
(13.70 vs. 13.20 g.dL"; p = 0.134). Postoperatively, JW
patients had higher hemoglobin (11.37 vs. 10.49 g.dL;
OR =1.49; 95% ClI 1.02—2.25; p = 0.035) and hematocrit lev-
els (34.77% vs. 31.65%; OR = 1.18; 95% Cl 1.04—1.37;
p = 0.006). Cardiopulmonary bypass time was comparable
between groups. Intraoperative blood loss was lower in JW
patients (241 mL vs. 383 mL; OR = 0.55; 95% Cl 0.27—-0.99;
p = 0.048; Table 2 and Fig. 2).

Secondary outcomes: postoperative course (Fig. 4)

Duration of mechanical ventilation and intensive care unit
length of stay were similar between groups (Table 2).

Sensitivity analysis

Sensitivity analyses adjusting for additional clinical covari-
ates (EuroSCORE I, ASA status, LVEF < 50%, diabetes, and
hypertension; Table 1) yielded results consistent with the
primary models, without meaningful changes in effect esti-
mates (Supplementary Tables 1-5).

Discussion

This study describes perioperative management and short-
term outcomes of JW patients undergoing CABG within a pub-
lic tertiary healthcare system. Rather than providing defini-
tive estimates of safety for rare events, our findings primarily
offer an insight into the feasibility and implementation of
structured PBM strategies in a transfusion-restricted popula-
tion under routine public-hospital conditions.

The primary finding of this study concerns 30-day all-cause
mortality, with no deaths observed among JW patients and no

clear difference in estimated risk compared with non-JW
patients, acknowledging the limited power to detect rare
events. Beyond mortality, JW patients had lower exposure to
RBC transfusion, a finding consistent with prior observational
data and randomized evidence supporting restrictive transfu-
sion strategies in cardiac surgery. Studies such as those by
Chambault et al."” and the TRICS IIl trial’ have demonstrated
that restrictive transfusion approaches are not associated with
worse clinical outcomes and may reduce transfusion-related
risks. Within this framework, our results support the feasibility
of CABG in transfusion-restricted patients while reinforcing
the relevance of PBM principles, noting that these secondary
findings remain exploratory. Furthermore, the well-established
risks associated with allogeneic transfusion, including infec-
tion, immune modulation, and increased morbidity and mor-
tality, support the rationale for restrictive transfusion
strategies, as demonstrated in landmark trials by Carson et
al.® and Hébert et al."®

In addition, JW patients presented with higher postopera-
tive hemoglobin levels and lower intraoperative blood loss
compared with matched controls. These findings are consis-
tent with structured blood conservation efforts and
enhanced perioperative vigilance. As highlighted by Shander
et al.," the JW population played a key role in the develop-
ment of PBM principles, with implications extending beyond
religious contexts.?’ For patients who categorically refuse
transfusion, strategies such as meticulous hemostasis, avoid-
ance of unnecessary hemodilution, intraoperative cell sal-
vage, and pharmacologic optimization are essential. When
applied systematically, these principles may also benefit the
broader CABG population, although their direct impact on
hard clinical outcomes remains uncertain.

At our institution, surgical eligibility for JW patients did not
rely on a fixed hemoglobin cutoff and decisions were individu-
alized. We agree that higher preoperative hemoglobin levels
are desirable and may offer greater physiological reserve in
transfusion-restricted patients. However, optimal Hb targets
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Figure 4 Comparison of intraoperative and postoperative variables between Jehovah’s Witnesses and matched controls. Continu-
ous variables (a, b, d, e, and h) are shown as violin plots, while categorical variables (c, f, g, i, j, and k) are shown as bar plots. Statis-
tically significant group differences based on logistic regression models are marked with an asterisk (*), and non-significant
differences are labeled as “ns”. Jehovah’s Witnesses are represented in purple, controls, in green.

depend on multiple patient- and procedure-related factors,
including body size, surgical complexity, characteristics of
extracorporeal circulation, and anticipated blood loss.
Accordingly, Hb optimization in this cohort was individualized
rather than protocol-driven, balancing these factors with clin-
ical urgency and institutional constraints. Although Vaislic et
al.”" proposed a preoperative Hb > 14 g.dL™", applying this
threshold to our cohort would have excluded 42% of JW
patients from surgery, despite the absence of clear differences
in short-term outcomes compared with those with higher
baseline Hb. This observation may suggest that rigid Hb crite-
ria may unnecessarily delay or preclude surgical treatment
without clear evidence of benefit.

Consistent with the individualized approach to preopera-
tive hemoglobin optimization, perioperative transfusion

decisions were not based on isolated numeric thresholds.
Hemoglobin values were not used as absolute triggers, as
acute blood loss with hemodynamic instability may precede
measurable hematimetric decline. Likewise, hemodynamic
criteria were not defined by rigid cutoffs for vasoactive drug
dose, blood pressure, or cardiac output, given interindividual
variability in physiologic tolerance. Point-of-care testing was
routinely employed intraoperatively and postoperatively to
assess hematologic and coagulation parameters when indi-
cated; however, transfusion decisions ultimately relied on
clinical judgment and multidisciplinary discussion, reflecting
standard practice in cardiac surgery where timely interven-
tion is essential.

This study has important limitations. Although PSM was
applied, residual confounding cannot be excluded, particularly
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given the small JW cohort and limited overlap of some periop-
erative exposures. Differences in access to intraoperative
blood conservation strategies also represent a key limitation:
all JW patients had cell-saver availability, whereas only a sub-
set of non-JW controls did, potentially favoring outcomes in
the JW group and limiting causal interpretation. Stroke diagno-
sis was based on clinically triggered neuroimaging rather than
systematic screening, and peri-procedural myocardial infarc-
tion was defined according to contemporary CABG-specific cri-
teria. These factors may have led to under-ascertainment of
asymptomatic events. The single-center, single-surgeon design
reduces procedural variability but limits generalizability to
other settings. Finally, multiple secondary and exploratory out-
comes were analyzed without adjustment for multiplicity;
given the limited sample size and imprecision for rare events,
these findings should be interpreted as hypothesis-generating.
Larger multicenter studies are needed to provide more precise
estimates of the impact of blood management strategies on
infrequent but clinically relevant outcomes.

Taken together, the observed findings suggest that struc-
tured preoperative preparation, meticulous intraoperative
blood conservation, and restrictive transfusion practices
may contribute to the generally similar short-term outcomes
observed between JW and non-JW patients undergoing
CABG. Rather than implying superiority or causality, these
results highlight the potential value of applying PBM princi-
ples more broadly in contemporary cardiac surgery. Future
multicenter, prospective studies are warranted to confirm
these observations, better account for residual confounding,
and further define the role of blood management strategies
across diverse clinical and healthcare settings.

Conclusion

In this retrospective observational study conducted in a pub-
lic tertiary hospital, CABG in Jehovah’s Witness patients was
feasible and associated with acceptable short-term out-
comes. Despite system constraints, outcomes were generally
comparable to those observed in non-JW patients, acknowl-
edging the imprecision related to the small sample size.
Rather than implying superiority, these findings highlight the
relevance of structured PBM strategies in contemporary car-
diac surgery. Further multicenter, prospective studies are
warranted to confirm these observations and better define
the role of PBM in diverse public healthcare settings.
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