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Abstract

Objective: Primary objective: to determine if transfusion of short-storage red blood cells
(RBCs) compared to standard-issue RBCs reduced risk of delirium/coma in critically ill children.
Secondary objective: to assess if RBC transfusion was independently associated with delirium/
coma.

Design: This study was performed in two stages. First we compared patients receiving either
short-storage or standard RBCs in a multi-institutional prospective randomized controlled trial
(RCT). Then we compared all transfused patients in the RCT to a single-center cohort of non-
transfused patients matched for confounders of delirium/coma.

Setting: Twenty academic pediatric intensive care units who participated in the Age of
Transfused Blood in Critically 11l Children (ABC-PICU) trial.

Patients: Children 3-days to 16-years of age who were transfused RBCs within the first seven
days of admission.

Interventions: Subjects were randomized to either short-storage RBC study arm (defined as
RBCs stored for up to seven days) or standard-issue RBC study arm. In addition, subjects were
screened for delirium prior to transfusion and every 12-hours after transfusion for up to three days.

Measurements and Main Results: Primary outcome measure was development of delirium/
coma within three days of initial transfusion. Additional outcome measures were dose-response
relationship between volume of RBCs transfused and delirium/coma, and comparison of delirium/
coma rates between transfused patients and individually-matched non-transfused patients. We
included 146 subjects in the stage | analysis; 69 were randomized to short-storage RBCs and

77 to standard-issue. There was no significant difference in delirium/coma development between
study arms (79.5% vs 70.1%, p=0.184). In the stage Il analysis, adjusted odds for delirium in the
transfused cohort was more than 8-fold higher than in the non-transfused matched cohort, even
after controlling for hemoglobin (aOR 8.9; Cl 2.8-28.4, p<0.001).

Conclusions: RBC transfusions (and not anemia) are independently associated with increased
odds of subsequent delirium/coma. However, storage age of RBCs does not affect delirium risk.
Tweet:

#Delirium rates are significantly higher in #RBC-transfused #pedsICU. However, RBC storage
age does not affect risk.

Keywords

delirium; pediatric critical care; red blood cell (RBC) transfusions; age of blood; Cornell
Assessment of Pediatric Delirium (CAPD)

Introduction

Delirium occurs frequently in the pediatric intensive care unit (PICU)[1]. It is a behavioral
syndrome defined as an acute and fluctuating change in awareness and cognition, that occurs
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as a direct result of the underlying medical condition or as a side effect of treatment[2].
Pediatric delirium is strongly associated with substantial morbidity[3-7].

Delirium can be conceptualized as evidence of acute brain dysfunction, an important
component of multiple organ dysfunction syndrome (MODS) in children with critical
illness[8,9]. With the recent development of bedside tools designed to screen children for
delirium on a daily basis, clinical guidelines call for the inclusion of delirium as a criterion
for neurologic dysfunction when capturing MODS in critical illness[10].

The Age of Transfused Blood in Critically 11l Children (ABC-PICU) trial was designed

to determine if transfusion of short-storage red blood cells (RBCs) reduced development

of MODS, as compared to transfusion of standard RBCs. In this international randomized
controlled trial, the primary outcome measure was development of new or progressive
MODS[11]. ABC-PICU began enrolling children in February 2014, and focused on MODS
as defined in 1996 by Proulx, et al[9]. At that time, validated pediatric delirium screening
tools were not yet widely available, and delirium was not included as evidence of neurologic
dysfunction. Therefore, an ancillary study for the ABC-PICU trial, Transfusion Associated
Delirium (TAD-ABC-PICU), was developed. Enroliment in this ancillary study began in
June 2016.

The primary objective of TAD-ABC-PICU was to determine if storage duration of RBCs
affected the development or duration of delirium and/or coma. The rationale for this study
was based upon data indicating that RBC transfusion in critically ill patients stimulates

an inflammatory response, and literature suggesting that systemic inflammation can lead
to delirium/coma in children[1,12,13]. Secondary objectives were to: (i) determine if

RBC transfusion dose affected development of delirium/coma, and (ii) determine if RBC
transfusion is independently associated with development of delirium/coma, by comparing
to a retrospective matched cohort of non-transfused children. We hypothesized that short-
storage RBC would be associated with a decreased incidence of post-transfusion delirium/
coma when compared to standard-issue RBC, that development of delirium/coma would
be dose-dependent, and that RBC transfusion would be independently associated with
subsequent delirium/coma.

Materials and Methods

Study Design

The ABC-PICU study was a multi-institutional, double-blinded, randomized controlled trial
comparing transfusion of short-storage RBCs (defined as RBCs stored for up to seven days)
with standard-issue RBCs (defined as delivery of the oldest available in hospital inventory
at time of transfusion order). Eligible patients were between 3-days and 16-years of age,
projected to remain in PICU for at least 24-hours and were transfused RBCs within the

first seven days of PICU admission. Patients were excluded if they had received a prior

RBC transfusion within 28-days. Each clinical site’s institutional review board approved this
study, with informed consent obtained from all subjects/guardians and assent obtained when
appropriate. Details of the clinical trial protocol, including full exclusion criteria, and results
of the ABC-PICU study, have been published previously[11,14].
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The decision to transfuse a patient was made independent of the study, at the discretion

of the critical care team. The ABC-PICU protocol suggested that the guidelines for
restrictive transfusions should be followed (i.e.: restrict transfusions if hemoglobin >7 in

a hemodynamically stable non-cardiac surgery patient). Study arm allocation occurred in
the blood bank; collection date of the RBC unit was concealed prior to PICU delivery.
Computer-generated randomization was stratified by patient age-group/study site. All RBC
units were leukocyte-reduced prior to storage. The primary outcome was development of
new or progressive MODS, as defined by Proulx, et al[9].

For this ancillary study, in addition to the ABC-PICU protocol described above, all
participating sites screened each enrolled subject for delirium. The Cornell Assessment

of Pediatric Delirium (CAPD), used as the delirium screening tool for this study, is well-
validated and easy to use in children of all ages[15] (Supplemental Figure 1). Delirium as
defined by the CAPD tool has been shown to correlate with important clinical outcomes, and
use of the tool has been recommended for critically ill children by national and international
societies[3,4,7,10,16-18].

This ancillary study was performed in two stages.

Stage I: Prospective Delirium Screening

Each participating site’s principal investigator (P1) and research coordinator (RC) completed
delirium training with an online tutorial and quiz. The Pl and/or RC then provided personal
training to the bedside nurse of each enrolled subject. Prior to transfusion, the bedside nurse
screened the child for delirium using the CAPD. The CAPD was scored twice a day (once
each 12-hour shift) for the first 3-days after the transfusion (or until PICU discharge or
death, whichever occurred first).

Each subject was assigned a cognitive status for each assessment period which was
classified as delirium, coma, or delirium-free/coma-free (DFCF). Delirium was defined as a
CAPD score of nine or higher, consistent with the pediatric delirium literature [15]. Coma
was defined as unarousable to verbal stimulation for the entire 12-hour assessment period.
DFCF was defined as the absence of delirium and coma.

The primary outcome measure was presence of delirium and/or coma at any time during
the three days after transfusion. We chose the composite outcome of delirium/coma as
the primary endpoint, as delirium cannot be assessed in the setting of coma, and delirium
and coma are described as progressive levels of neurologic dysfunction. This approach

is consistent with the majority of delirium literature which shows that patients who are
delirium- and coma-free (i.e.: patients with “normal” brain function) have more favorable
outcomes[19,20].

Data Collection

Clinical data regarding delirium scores and medication exposures were entered into a

secure Research Electronic Data Capture (REDCap) database that supplemented the primary
ABC-PICU data set, which captured demographic, clinical, and transfusion-related data
(including RBC dose, study-arm allocation, and RBC storage time). In addition, a Pediatric
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Logistic Organ Dysfunction-2 score (PELOD-2) was captured for each subject on the day of
randomization which indicated the severity of existing MODS (including need for invasive
mechanical ventilation) prior to transfusion[21].

Stage Il: Matched Cohort

After completion of the prospective study, each enrolled patient was individually matched
with two non-transfused subjects from an existing delirium study database. The dataset
used for matching included 1547 subjects who were screened for delirium twice daily

at a single clinical site between September 2014-August 2015. This dataset was used

in a previously published study describing the epidemiology and outcomes of delirium

in critically ill children[3]. Patients were matched for clinical characteristics at ‘time

zero’, defined as day of RBC transfusion in the TAD cohort. Each transfused child was
individually matched 2:1 for the following predetermined variables (all of which have been
described as independently related to development of pediatric delirium): age category
(exact match), PELOD-2 score (+ 2 points), ICU day (+ 2 days), opiate exposure (yes/no) on
the day of transfusion, and benzodiazepine exposure (yes/no) on the day of transfusion[3].
Transfused and matched subjects were followed for 3 days from time zero, with twice-daily
delirium screening. The outcome of interest was presence of delirium and/or coma at any
time within the three days after time zero.

Statistical Analyses

Baseline and post-randomization patient characteristics were assessed using frequency
distributions, univariate descriptive statistics (means + standard deviation or medians/
interquartile ranges), and percentages for categorical data. The principal analysis (influence
of short-storage versus standard-issue) on the primary outcome (delirium/coma), was
conducted using relative risk and Chi-Square test to compare proportions.

Logistic regression assessed effect of RBC storage time and known prognostic factors on
delirium/coma, by calculating unadjusted relative risk, confidence intervals, and p-values.
Poisson regression with robust standard errors was used to calculate adjusted relative
risks, adjusting (based on clinical and statistical rationale) for site, age, PELOD-2, opiate
and benzodiazepine exposure, and cognitive status prior to transfusion. An exchangeable
correlation was used to account for clustering by center in the multivariable model.

Mean delirium duration was compared between short-storage/standard-issue using
independent t-test. Effect of RBC dose on subsequent delirium/coma was assessed by
comparing mean dose (mL/kg) between patients who did and did not have delirium/coma
using two-sided t-test. Logistic regression was used to calculate relative risk of delirium/
coma for each one unit increase in RBC dose. To explore the effect of anemia severity (as
measured by hemoglobin prior to transfusion) and risk of delirium, a Wilcoxon rank-sum
test was used.

With respect to the matched cohort, Chi-square/Mann-Whitney U tests were used to look at
the differences between the transfused group and control group for all matching variables.
To compare delirium/coma development within three days between transfused subjects and
non-transfused controls, a conditional logistic regression model generated an odds ratio

Crit Care Med. Author manuscript; available in PMC 2023 February 01.
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accounting for the matched pairs, and additionally controlling for hemoglobin, gender,
developmental disability, PELOD score, and cognitive status (including deep-sedation) at
time zero.

All p-values are two-sided with significance set at p<0.05. Analyses were performed using
Statistical Analysis System, Version 9.3 (SAS Institute Inc., Cary, North Carolina, USA).

Twenty PICUs in the United States participated in the TAD-ABC-PICU study. One-hundred
forty-six subjects were enrolled and screened for delirium/coma between June 9, 2016--
May 17, 2018. Site enrollment ranged from 1-17 subjects, with median of 6 subjects/site.
Average age was 5.3 (+ 5.0) years, and 46% of subjects were male. Patients were in ICU

for a mean of 2.16 days, and had a median of one organ dysfunction present, at time

of transfusion. Fifty-one percent of subjects received benzodiazepines and 67% received
opiates on day of transfusion. Sixty-nine subjects (47%) were randomly allocated to the
short-storage arm, and 77 subjects (53%) to the usual care arm. Baseline characteristics of
patients allocated to short-storage vs standard-issue RBC arms are shown in Table 1.

The first RBC transfusion was given 2.0 + 1.5 days after PICU admission. The mean RBC
storage age for the short-storage arm was 5.38 days, as compared to 21.96 days for the
standard-issue arm. The mean pre-transfusion hemoglobin was 6.9 for the short-storage arm,
and 7.0 for the standard-issue arm (p=0.27).

Of the 146 subjects, 109 (74.7%) developed delirium and/or coma within three days
following RBC transfusion. When compared by treatment arm, 55 subjects (79.5%) who
received short-storage RBCs developed delirium/coma, as compared to 54 subjects (70.1%)
who received standard-issue RBCs (p=0.18). Of note, patients in the short-storage arm were
more likely to receive benzodiazepines (60.9% vs 41.6%, p=0.02) and opiates (75.4% vs
59.7%, p = 0.045) on day of transfusion.

In univariate analysis, relative risk of delirium/coma was 1.14 (0.94-1.37, p=0.18) for
children in the short-storage arm. (Results did not meaningfully differ when coma was
excluded: the relative risk of delirium was 1.05 (0.85-1.31) for children in the short-storage
arm). In addition, duration of delirium/coma did not differ between study arms (median

3, IQR 2-4, days in both groups, p=0.59). However, other relevant clinical factors were
found to affect relative risk for delirium/coma in univariate analyses. For example, exposure
to benzodiazepines and opiates prior to transfusion conferred an increased risk for delirium/
coma (OR 1.68 and 1.83 respectively, p<0.001 for both). In addition, presence of delirium/
coma prior to transfusion was associated with a relative risk of 2.6 (1.82-3.71, p<0.001) for
subsequent delirium/coma, as compared to children who were DFCF at time of transfusion
(Table 2).

The multivariable model included 138 subjects (cognitive status prior to transfusion was
not available for eight subjects). The model included RBC storage time, patient age,
PELOD-2 score, opiate exposure, benzodiazepine exposure, and cognitive status (all prior
to transfusion). While PELOD-2 score, opiate and benzodiazepine exposure, and cognitive

Crit Care Med. Author manuscript; available in PMC 2023 February 01.
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status prior to transfusion were all significantly related to delirium/coma in the 72 hours
after transfusion, RBC storage time was not significant (OR 0.95 [0.83-1.08], p=0.38, for
short-storage arm) (Figure 1).

No association was found between dose intensity and delirium/coma. Mean volume of
transfusion in the group of children with subsequent delirium/coma was 12.9 + 5.62 mL/kg,
as compared to 11.8 + 4.63 mL/kg in the group of children who were DFCF (p = 0.28).
Relative risk of delirium was not dependent on dose (RR 1.01 [0.99 — 1.03] for every 1
mL/kg increase in RBC exposure).

Finally, there was no association between anemia severity (as measured by hemoglobin prior
to transfusion) and risk of delirium. In univariate analysis, mean pre-transfusion hemoglobin
was 6.4 in patients who did not develop delirium/coma within 3 days, as compared to 7.2

in patients who developed delirium/coma (p=0.006). A multivariable regression (accounting
for variables shown to be associated with delirium rates in our cohort) showed that for each
1-point increase in hemoglobin prior to transfusion, the aOR for delirium/coma was 1.62
(0.99-3.10, p=0.056).

In stage Il, after completion of data collection for the TAD-ABC-PICU study, enrolled
subjects were individually matched 2:1 with non-transfused patients from a comprehensive
single-center delirium study database. Matching criteria included age, PELOD-2 score
(which includes mechanical ventilation, and was used as a time-specific surrogate for
severity of illness at time of transfusion), ICU day, opiate exposure, and benzodiazepine
exposure (all on the day of transfusion). Seven patients had no appropriate match, and
were excluded from further analyses. For 11 patients, only one appropriate match was
found. For 29 of the 267 matched controls, no hemoglobin was available. This resulted in
139 transfused patients (mean hemoglobin 7.0, SD 1.2) and 238 non-transfused controls
(mean hemoglobin 9.4, SD 2.2) available for multivariable analysis. (As we are unable to
match transfused and non-transfused cohorts for hemoglobin at time 0, hemoglobin levels
were included in the conditional logistic regression). Chi-square and Mann-Whitney U tests
showed appropriate matching between groups (Table 3). As described above, outcome was
defined as delirium/coma within 3-days.

Delirium/coma rate in the transfused cohort was 74.1%, as compared to 43.1% in matched
non-transfused patients (p<0.001). The adjusted odds ratio for delirium/coma in children
who were transfused RBCs, after controlling for hemoglobin, gender, developmental
disability, and altered cognitive status (as measured by existing delirium or coma at time
of transfusion), was 8.9, when compared to the matched cohort of children who did not
receive RBC transfusions (95% CI 2.8-28.4, p<0.001) (Table 4).

Discussion

More than 200,000 children are admitted to PICUs in the United States each year, and
approximately one-fifth of these children receive RBC transfusions[22]. Research suggests
that RBC transfusion and storage time may be linked to delirium/coma development and
duration in adults[23,24]. This is an area that had not yet been studied in children.

Crit Care Med. Author manuscript; available in PMC 2023 February 01.
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Storage Duration of RBCs is not associated with Pediatric Delirium

When designing this study, we hypothesized that RBC storage time would be positively
associated with delirium development. Although the etiology of transfusion-associated
delirium is not completely understood, it is theorized that inefficient oxygen delivery
(related to poor oxygen unloading by stored RBCs) may contribute. In addition, many
experts in pediatric delirium posit that neuro-inflammation, accentuated by transfusion-
related inefficient perfusion and oxidative stress, play important roles in the pathologic
pathways[13]. Since existing transfusion literature proposes that transfusion of RBCs with
longer storage duration might cause more inflammation, oxidative stress, and hypoperfusion,
we theorized that short-storage RBCs would pose less of a delirium risk in children[12].
However, in this study, storage time of RBCs did not affect the development or duration

of delirium. This is consistent with findings from the primary ABC-PICU study, where the
use of short-storage RBCs did not affect development of new or progressive MODS[14].

It is also consistent with a large body of recent transfusion literature, where six separate
studies and a recent meta-analysis all showed no significant differences in important
outcome measures with transfusion of short-storage RBCs, and point estimates often favored
standard-issue RBCs[25-32].

RBC Transfusions are Independently Associated with Pediatric Delirium

This is the first multi-institutional pediatric study to describe an independent association
between RBC transfusion and subsequent delirium/coma. After carefully controlling for
other predictors, delirium odds were more than 7 times higher in transfused patients.
These findings are consistent with prior delirium literature. Preliminary data from a single
academic PICU showed a strong and independent association between RBC transfusion
and delirium[33]. Also consistent with our cohort, this prior study showed no association
between hemoglobin prior to transfusion and development of subsequent delirium[33].

To further support this lack of causal relationship between anemia and delirium, there

was no association between hemoglobin and risk for delirium development in our matched
cohort. It is noteworthy that the mean pre-transfusion hemoglobin in the ABC-PICU cohort
was statistically /#igherin the children who developed delirium (p=0.006). In multivariable
analysis, the adjusted odds ratio for delirium/coma was 1.62 for each 1-point increase in
hemoglobin prior to transfusion(p=0.056). Although this just missed statistical significance,
it is consistent with our hypothesis that RBC transfusions in-and-of-themselves -rather than
anemia-- may increase delirium risk.

Study Strengths and Limitations

Study strengths included a large multi-institutional group, prospective study design, and
randomization and blinding that prevented ascertainment bias. Another important strength of
this study was CAPD training of study staff prior to delirium screening. In addition, there
was careful determination of cognitive status at time of transfusion, as pre-existing delirium/
coma is the single biggest factor related to subsequent delirium/coma. Many delirium studies
in adults were not able to include this very important temporal variable. Hence, our findings
regarding the lack of association between RBC storage time and delirium development are
likely widely applicable to academic PICUs across the United States.
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A study limitation is that, despite randomization, this cohort of 146 patients from the

ABC PICU study included more children in the short-storage arm who were exposed to
opiates and benzodiazepines prior to transfusion. As these medications are known to be
associated with delirium development, it is possible this led to increased delirium risk in the
short-storage arm and may have confounded the effect of RBC storage time on subsequent
delirium. Another limitation is the inability to match for hemoglobin level between the non-
transfused and transfused cohorts. To mitigate against these possibilities, we included opiate
and benzodiazepine exposure in our multivariable model for the randomized controlled
trial, and hemoglobin as a variable in the conditional logistic regression for the matched
comparisons.

Finally, the control group used for matching came from a single institution with an
established focus on delirium prevention. It’s possible that delirium rates in this cohort are
lower than delirium rates in other PICUs, and may have falsely accentuated the contribution
of RBC transfusion to delirium development. However, even within this single PICU,
retrospective multivariable analyses showed that delirium rates amongst transfused patients
were more than double the rates in non-transfused patients [33].

Conclusions

In this cohort, storage time of RBCs did not affect development of delirium/coma in
critically ill children. Overall, delirium rates were significantly higher in transfused subjects,
even after controlling for other predictors of delirium. As there was no relationship between
severity of anemia and delirium development, RBC transfusion practices may represent an
important modifiable risk factor for pediatric delirium. As delirium is closely related to
morbidity, restrictive transfusion strategies may decrease delirium rates and lead to improved
patient outcomes.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Multivariable analysis of clinical factorsrelated to delirium/coma development within 3
daysfollowing red blood cell transfusion.

This Forest plot demonstrates increased risk for delirium/coma in transfused patients
who had altered cognitive status (as measured by existing delirium or coma at time

of transfusion), and/or exposure to opiates and benzodiazepines. However, there was no
independent relationship between the storage-age of the transfused blood and subsequent
delirium/coma. Analyses were adjusted for patient age and existing organ dysfunction (as
measured by the PELOD-2) at time of transfusion.

[PELOD: pediatric logistic organ dysfunction; RBC: red blood cells].
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Table 1.

Comparison of Baseline Characteristics Between Study Arms (N = 146)

Characteristics Short-storage RBC arm | Standard-issueRBC arm | p-value
N =69 N=77
Age at admission (years) (mean, SD) 52+5.2 54+4.9 0.81
Hemoglobin prior to transfusion (g/dl) (mean,SD) 6.9+0.9 70+14 0.27
Sex (n,%) 0.62
Female 39 (56.5) 40 (51.9)
Male 30 (43.5) 37 (48.1)
Type of ICU admission (n,%) 0.56
General medical 55 (79.7) 56 (72.7)
Cardiac 0 3(3.9)
Surgical 7(10.1) 12 (15.6)
Trauma 7(10.1) 6 (7.8)
Time from admission to transfusion (days) (mean, SD) 2.16 (1.5) 2.17 (1.6) 097
PELOD-2 Score at randomization (mean, SD) 5.7 (2.9) 4.8 (2.9) 0.06
Opiate exposure (n,%) 52 (75.4%) 46 (59.7%) 0.04
Benzodiazepine exposure (n,%) 42 (60.9%) 32 (41.6%) 0.02

Page 15

SD: standard deviation; IQR: interquartile range; MODS: multiple organ dysfunction syndrome; PELOD-2: Pediatric Logistic Organ Dysfunction-2

score; RBC: red blood cell.
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RBC Storage Time and Clinical Characteristics: Relative Risk of Delirium/Coma within 3 days of RBC

Transfusion

Table 2.

Characteristic Univariate Analyses
N Primary OutcomeN (%) | RelativeRisk | LCL | UCL | P-value
Age of blood
Short-storage RBCs | 69 55 (79.7) 1.14 0.94 1.37 0.184
Standard-issue RBCs | 77 54 (70.1) Ref.
Patients Age (Days) 146 0.996 099 | 1.002 | 0.2108
PELOD-2 on randomization ™ 146 1.08 102 | 115 | 0.0118
Opiates pre-transfusion
Yes | 98 86 (87.8) 1.83 135 | 248 | <.0001
No | 48 23 (47.9) Ref.
Benzodiazepines pre-transfusion
Yes | 74 69 (93.2) 1.68 1.35 2.08 <.0001
No | 72 40 (55.6) Ref.
Cognitive status pre-transfusion >
Delirium/Coma | 88 87 (98.9) 2.6 1.82 3.71 <.0001
Delirium-Free/Coma-Free | 50 19 (38.0) Ref.

*
Relative Risk was calculated per 100 days of increase in age, and per 1-unit increase in PELOD-2 score, respectively.

Hok

Cognitive status prior to transfusion was missing for eight subjects

[LCL: lower confidence level; UCL: upper confidence level; PELOD-2: Pediatric Logistic Organ Dysfunction-2 score (scores range from 0-33,

with higher score reflecting greater severity of MODS prior to red blood cell transfusion)]
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Comparison of demographic and clinical characteristics between TAD-subjects and Non-transfused controls™

Table 3.

Characteristic Transfused cohort (n=139) | Controls(n=267) | p-value
Age category (years) (n, %) 0.99
0-2 36 (25.9%) 69 (25.8%)
>2-5 29 (20.9%) 55 (20.6%)
>5-13 21 (15.1%) 41 (15.4%)
>13 53 (38.1%) 102 (38.2%)
PELOD-2
Mean (SD) 49(2.7) 45025 | 015
ICU day
Mean (SD) 2.1(1.6) 20(14) | 053
Opiate exposure (n, %) 0.97
yes 94 (67.6%) 181 (67.8%)
no 45 (32.4%) 86 (32.2%)
Benzodiazepine exposure (n, %) 0.98
yes 71 (51.1%) 136 (50.9%)
no 68 (48.9%) 131 (49.1%)
Outcome: Cognitive statuswithin three days (n, %) <0.001
delirium/coma 103 (74.1%) 115 (43.1%)
DFCF 36 (25.9%) 152 (56.9%)

*
matched for day of randomization in TAD-subjects

[DFCF: delirium-free/coma-free; PELOD-2: Pediatric Logistic Organ Dysfunction-2 score]
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Conditional logistic regression model, accounting for matched pairs, describing odds for delirium/coma

Table 4.

development in transfused vs. non-transfused patients

Characteristic Adjusted Odds Ratio | Confidencelnterval | p-value
8.94 2.8-28.4 <0.001
Receipt of RBC transfusion
(Ref: No transfusion)
5.08 1.4-18.4 0.013
Delirium/Coma at time 0
(Ref: DFCF)
Developmental disability 4.02 1.2-13.6 0.026
PELOD-2 score 141 0.8-2.6 0.259
Male gender 1.17 0.4-3.2 0.755
Hemoglobin* 0.94 0.7-1.2 0.597

*
Odds ratio was calculated per 1 unit increase in hemoglobin (in mg/dL) at time zero.
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[DFCF: Delirium-free and Coma-free; PELOD-2: Pediatric Logistic Organ Dysfunction-2 score (scores range from 0-33, with higher score

reflecting greater severity of

MODS at time 0)]
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