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Abstract

Background: Massive transfusion protocols to treat post-injury hemorrhage are based on pre-
defined blood product transfusion ratios followed by goal-directed transfusion based on patient’s
clinical evolution. However, it remains unclear how these transfusion ratios impact patient
outcomes over time from injury.

Methods: The Pragmatic, Randomized Optimal Platelet and Plasma Ratios (PROPPR) is a phase
3, randomized controlled trial, across 12 level-I trauma centers in North America. From 2012 to
2013, 680 severely injured patients required massive transfusion. We used semi-parametric
machine learning techniques and causal inference methods to augment the intent-to-treat analysis
of PROPPR, estimating the dynamic relationship between transfusion ratios and outcomes:
mortality and hemostasis at different time-points during the first 24 hours after admission.

Results: In the intention-to-treat analysis, the 1:1:1 group tended to have decreased mortality, but
with no statistical significance. For patients in whom hemostasis took longer than 2 hours, the
1:1:1 ratio was associated with a higher probability of hemostasis, statistically significant from the
4™ hour on. In the per-protocol, actual-transfusion-ratios-received analysis, during four successive
time intervals, no significant association was found between the actual ratios and mortality. When
comparing patient groups who received both high plasma:PRBC and high platelet:PRBC ratios to
the group of low ratios in both, the relative risk of achieving hemostasis was 2.49 (95% CI = 1.19-
5.22) during the 3 hour after admission, suggesting a significant beneficial impact of higher
transfusion ratios of plasma and platelets on hemostasis.

Conclusions: Our results suggest that the impact of transfusion ratios on hemostasis is dynamic.
Overall, the transfusion ratios had no significant impact on mortality over time. However,
receiving higher ratios of platelets and plasma relative to red blood cells hastens hemostasis in
subjects who have yet to achieve hemostasis within 3 hours after hospital admission.

Keywords
Blood transfusion; Trauma; Hemorrhage; Post-injury hemostasis

Background

Trauma is the leading cause of death among younger Americans.! After major trauma, early
mortality typically relates to bleeding and central nervous system lesions.2 Hemorrhage is
the predominant cause of preventable deaths in trauma patients, accounting for 30 to 40% of
the overall mortality.3

Up to one-third of hemorrhaging trauma patients have disordered coagulation termed
trauma-induced coagulopathy (TIC). The immediate consequences of TIC are
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exsanguination and death, and the delayed consequences are multiple organ dysfunction and
secondary mortality. The management of hemorrhage following trauma with damage control
resuscitation principles including: i) surgical control of bleeding, ii) restoring adequate organ
perfusion, and iii) treating acquired coagulopathy via transfusion of packed red blood cells

(PRBC), coagulation factors (plasma), and platelets have been linked to improved outcomes.
4,5

The optimal plasma:PRBC transfusion ratio have long been studied, but remain uncertain.
Military medicine was the first to suggest the potential benefit of high plasma:PRBC ratios
in injured patients. In 2004, the United States (US) Department of Defense recommended
the use of high plasma:PRBC ratios as part of damage control resuscitation. The current US
military resuscitation practice is to use 1:1:1 ratio for units of plasma to platelets to packed
red blood cells (plasma:platelets:PRBC),® as the closest approximation to whole blood for
resuscitation of the most seriously injured casualties.® Accordingly, the 2016 National
Clinical Guideline Centre of United Kingdom published guidelines for adult trauma care in
which they also recommended the use of 1:1 ratio of plasma:PRBC to replace volume.”8
These recommendations are widely applied in both civilian and military trauma centers.>:

However, most observational studies supporting the use of high plasma:PRBC blood product
transfusion ratios are potentially biased because they compare the outcome before/after
implementing a massive transfusion protocol, or because they compare plasma:PRBC ratio
between survivors and non survivors without adequately accounting for confounding factors.
These studies are frequently under-powered, have conflicting results, and most
systematically discard patients with less than 10 units of PRBCs transfused during the first
24 hours.3: 7, 9-13

The Pragmatic, Randomized Optimal Platelet and Plasma Ratios (PROPPR) trial was
designed to further the Prospective Observational Multicenter Major Trauma Transfusion
(PROMMTT)1! study. Whereas PROMMTT studied ratios “closer” to 1:1:1 vs. “closer” to
1:1:2, PROPPR was designed to specifically study two different high fixed ratios of 1:1:1
and 1:1:2 blood product transfusion for resuscitation, addressing the effectiveness and safety
of 1:1:1 ratio compared to the 1:1:2 ratio in trauma patients for whom massive transfusion
was indicated (see? for details on design). This study failed to show any statistically
significant benefit of 1:1:1 blood product transfusion ratio on mortality at 24 hours or at 30
days. However, the authors found that fewer patients experienced death due to
exsanguination by 24 hours, and that more patients in the 1:1:1 group achieved hemostasis, a
secondary outcome of the study.3

However, resuscitation of hemorrhaging trauma patients is a highly dynamic process.
Massive transfusion protocols to treat post-injury hemorrhage rely on pre-defined blood
product transfusion ratios followed by goal-directed transfusion based on patient’s clinical
evolution and hemostasis.14 We hypothesize that the impact of blood product transfusion
ratios on time-to-hemostasis and mortality evolves over time, and that patients who achieve
hemostasis quickly after hospital admission are less likely to benefit from high transfusion
ratios, while patients in whom hemostasis is difficult to achieve and takes longer, high
transfusion ratios are more likely to be beneficial. We augment the original publication of
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the intervention impact in PROPPR by using machine learning and causal inference
methods?® to estimate the relationship between the actual transfusion ratios in specific
intervals of time and outcomes (mortality and hemostasis) at different time-points during the
first 24 hours.

The study was registered with clinicaltrials.gov with the identifier NCT01545232

Data: The PROPPR Study

The PROPPR study was a pragmatic, phase 3, multicenter, randomized clinical trial of 680
severely injured patients who arrived at one of 12 level | trauma centers in the US and in
Canada between August 2012 and December 2013.3 Participants met all of the following
criteria: 1) required the highest trauma team activation; 2) estimated age 15 years or older or
greater than/equal to weight of 50 kg if age unknown; 3) received directly from the injury
scene; 4) initiated transfusion of at least one unit of blood within the first hour of arrival or
during pre-hospital transport; 5) predicted need for massive transfusion based on the
assessment of blood consumption (ABC score;16) or the attending trauma physician’s
judgment. Patients with devastating injuries expected to die within one hour of admission to
the emergency department (ED) were excluded.

The study used US Food and Drug guidance for exception from informed consent
requirements for emergency research.1? Eligible patients were randomized into two groups
to receive one of two blood product transfusion ratios. The randomized blood products,
prepared in the blood bank, were delivered in sealed coolers. For the 1:1:1 group, patients
received blood in the following order: a pooled 6 units of platelets, then alternating PRBCs
and plasma up to 6 times. For the 1:1:2 group, patients received blood as: alternating 2 units
of PRBCs with 1 unit of plasma up to 3 times, a pooled 6 units of platelets, and again
alternating 2 units of PRBCs with 1 unit of plasma up to 3 times. Patients were transfused
until one of the following occurred: hemostasis, death, protocol violations, or no other
clinical need for further transfusion. After being screened and enrolled in the trial, patients
were followed until discharge or up to the 3077 day of hospitalization.

Because of the order of how the blood products were given, if the transfusion was stopped
early, then the patients would not receive the intended ratios. The actual received blood
ratios were dynamic over time while the patients were being transfused. Time scale in this
study started at admittance into the ED (#= 0). Data from patient assessments were collected
at multiple time-points, including pre-ED time for baseline variables. The primary outcomes
in the original study were 24-hour and 30-day all-cause mortality.3 Hemostasis was one of
the pre-specified ancillary outcomes.

Study Goals and Outcome Measures

The goal of this study was to estimate the impact of blood product transfusion ratios on the
probabilities of death and hemostasis at different time-points during the first 24 hours
following hospital admission. To do so, we performed two separate analyses, i) an /ntention-
to-Treat analysis (i.e, examining the impact of the assigned treatment based on
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randomization); ii) a per protocol analysis, referred to as Actual Treatment Analysis, to
estimate the impact of transfusion ratios actually received during each time interval.

The actual ratios in specific time-intervals were not cumulative but based on the amount of
products transfused within the interval. In PROPPR, anatomic hemostasis in the operating
room was an objective assessment by the surgeon indicating that bleeding within the surgical
field was controlled and no further hemostatic interventions were anticipated. In the
interventional radiology suite, anatomic hemostasis was defined as achieving resolution of
contrast blush after embolization.

Intention-to-Treat Analysis—Our Intention-to-Treat analysis was closely aligned with
the analysis originally reported based on randomized treatments.3 We adjusted the estimates
using variables such as: vital signs, lab values, demographics, injury-related, and diagnostic
scores (see Table 1, Supplemental Digital Content 2). In PROPPR, patients were randomized
into either the 1:1:1 or 1:1:2 blood product transfusion ratio groups. We estimated the
association between allocated blood product transfusion ratio, (denoted by A), and the risk
of outcomes occurring at 20 consecutive time intervals ¢of 30 minutes, starting from the first
hour up to the 10 hour, and including 30 minutes before the 24" hour since ED arrivals.
We evaluated two separate primary outcomes of interest, mortality and hemostasis at 24
hours.

Actual Treatment Analysis—For the actual blood product transfusion ratios that patients
received, we defined a composite treatment A(f) = (a,&) of plasma:PRBC and
platelets:PRBC ratios based on the actual units of blood products transfused, over 4
consecutive time periods. We used the cut-off of 0.75 to categorize the ratios into low and
high. The 0.75 cut-off value was chosen to be clinically meaningful, and, at the same time,
resulting in ratio-defined groups that were large enough to conduct meaningful statistical
analyses. The cut-off is also frequently used in several papers including a recent meta-
analysis.18-20 Hence, in A(d = (a1,&), & is the plasma:PRBC ratio and & is the
platelets:PRBC ratio, and the ratios g, and & can assume either of two values: L=low (ratio
< 0.75), and conversely H=high (ratio >0.75). Thus A(# = (a1,&) can attain 4 possible
values: (H,H), (H,L), (L,H), and (L,L) ratio.2

The intervention during ¢ A(? is the actual blood product transfusion ratio that patients
received 30 minutes prior to the duration of outcomes. These intervention windows are: ¢=

1: 0 — 29 minutes, ¢=2: 30 — 59 minutes, = 3: 90 — 119 minutes, and ¢=4: 150 — 179
minutes following admission. We examined the association between A(#) and the risks of
mortality and hemostasis within the following four different time intervals. The time
intervals for evaluation of the outcomes are: #=1: 60 — 89 minutes, = 2: 90 — 119 minutes, ¢
=3:120 - 179 minutes, and ¢= 4: 180 — 239 minutes following admission.

Statistical Analyses

All analyses were done in the statistical programming language R%2, software version 3.4.4.
A detailed description of the statistical analysis is provided (see text document,
Supplemental Digital Content 1, statistical analysis).
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Description of the Population

Between August 2012 and December 2013, 680 patients were included in the study: 338
were assigned to the blood product transfusion ratio of 1:1:1 and 342 to 1:1:2 ratio. Seven
patients died too early to enter the study and were dropped, leaving 673 patients (Figure 1).
We provide a summary of the baseline variables in Table 1, Supplemental Digital Content 2.
As illustrated in Figures 1 & 2, Supplemental Digital Content 2, there was a substantial
difference in average values for some time-varying variables for those that died (or achieved
hemostasis) versus not. These variables include blood pressures (both diastolic and systolic),
coagulation labs (INR, PT, and aPTT), fibrinogen, lactate, and pH.

Figure 2 shows the cumulative counts of deaths and hemostasis over time. At the 247 hour,
the total number of deaths was 100 (15%) and hemostasis events was 553 (82%). Whereas
the deaths occurred over the entire 24 hours after admission, almost all of the hemostasis
occurred by 6 hours, with higher rates in the first 4 hours. By 24 hours, the number of deaths
plus the number of those achieving hemostasis were 663 (98.5%), suggesting that very few
patients who did not achieve hemostasis were alive at 24 hours.

Intention to Treat

Figure 3 shows the actual cumulative blood products transfused ratios by randomized
treatment group Overall, after 90 minutes since ED arrivals, there is a clear separation in the
actual cumulative transfused ratios between the 2 randomized groups. The difference is
remarkable with the platelets:PRBC ratio. Therefore, it is reasonable to consider the
intention-to-treat analysis. Results reported in this section parallel that reported in the
original publication! but Targeted Maximum Likelihood Estimator (TMLE) was used to
estimate the adjusted treatment effects. Figure 4 displays the results of the estimated causal
relative risks with 95% confidence intervals (95% CI) for mortality and hemostasis by time.

Mortality.—All point estimates showed that the 1:1:1 group has lower risk of dying, which
could suggest a beneficial impact of 1:1:1 ratio on mortality. However, the adjusted relative
risk of death at the 24" hour was not statistically significant (relative risk = 0.89, 95%CI =

0.75-1.05).

Hemostasis.—The association between the randomized blood product transfusion ratios
and the risk of having reached hemostasis by time #was significant for all time-points after
240 minutes. The adjusted relative risk of having reached hemostasis at the 24t hour was
1.07 (95%CI = 1.02-1.12), suggesting that high blood product transfusion ratios help
patients achieve hemostasis among those who did not reach it earlier.

Time-dependent Actual Treatment Received

Despite the presence of a strong correlation between the randomized treatments and the
actual ratios received, initially within the first 90 minutes, there was substantial overlap in
the distribution of plasma:PRBC ratio between the randomized treatment groups.

J Trauma Acute Care Surg. Author manuscript; available in PMC 2021 September 01.
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Table 1 summarizes the distribution of some key variables within the four groups (HH, HL,
LH and LL). We chose LL (Plasma:PRBC <0.75, Platelets:RBC <0.75) as the baseline
group to compare to the other groups. Significant differences existed early in groups that
received high platelets:PRBC ratio (LH and HH) compared to those with low
platelets:PRBC ratio (HL and LL). The mean ratios in the high platelet groups were much
larger. For the two high ratio groups (HL and HH), the mean plasma:PRBC ratios were
above or close to 1, whereas this ratio was below 1,2 for all time intervals in the two low
ratio groups (LH and LL). In the first time-interval, all patients who received HH ratios
came from the 1:1:1 group. However, at the last time interval, most (81%) but not all of the
HH group was assigned to 1:1:1.

As in the original study!?, there was no significant unadjusted or adjusted association
between the actual transfused ratio groups and mortality (see Table 2, Supplemental Digital
Content 2). Likewise, there were no significant adjusted nor unadjusted associations found
between the actual blood product ratios transfused and hemostasis in the earliest 3 time-
intervals, up to 179 minutes. However, after 179 minutes, there was significant impact on
hemostasis. We found a significant unadjusted and adjusted beneficial impact of the high
plasma:PRBC and high platelets:PRBC (HH group) ratios compared to the LL group
(adjusted relative risk = 2.49, 95% CI = 1.19-5.22), as well as a significant adjusted impact
of the high ratio of platelets:PRBC ratio in the LH group compared to the LL group
(adjusted relative risk = 1.94, 95% CI = 1.10-3.43). Table 2 shows the results for adjusted
and unadjusted probabilities of hemostasis as well as the relative risk ratios in all actual
interventions, at 4 time-intervals.

Discussion

High plasma:PRBC transfusion ratio is thought to be more beneficial for trauma patients in
hemorrhagic shock because it approximates the ratio of clotting factors to red blood cells
contained in shed whole blood. Damage control resuscitation includes not only early
aggressive blood product transfusion to restore blood volume, but also early correction of
coagulopathies and hemodynamic stabilization.23 These principles evolved from the original
concepts of damage control surgery, shown to improve outcomes following severe trauma.2*
As part of damage control resuscitation protocols, the balancing blood component
transfusion is intended to approach whole blood transfusion.2> Although whole blood
transfusion is not routine in civilian clinical practice, it is in military medicine.2% 27 As such,
approximating whole blood with a 1:1 transfusion ratio of plasma:PRBC is considered a
fundamental principle for clinical practice. Indeed, military medicine was the first to report a
benefit of a higher plasma:PRBC ratio in patients with penetrating trauma.10 Consequently,
it has been suggested that early administration of plasma and in comparable amount to
PRBCs may prevent the development of coagulopathy and thereby improve early survival.28
In 2008, Duchesne et al. published the first retrospective observational civilian study on this
topic.2% Subsequently, several retrospective and prospective civilian and military studies
have evaluated the impact of high transfusion ratio on outcomes after trauma and have
generated conflicting results.3% 31 Yet, these recommendations are now widely applied in
both civilian and military trauma centers.32: 33
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PROPPR was the first and only multicenter randomized controlled trial to assess the
difference in two blood product transfusion ratios of 1:1:1 and 1:1:2
(plasma:platelets:PRBC) in trauma patients for whom massive transfusion was predicted.
Previously, it was found that there was no statistical difference between groups in mortality
at 24 hours or at 30 days. However, significantly more patients achieved hemostasis in the
1:1:1 group versus 1:1:2 group.! This suggests that a high blood product transfusion ratio
helps patients better achieve hemostasis. In the Intention-to-Treat analysis, although the
results were not statistically significant for mortality benefit, high blood product transfusion
ratio tended to be protective after 120 minutes of ED arrivals. For hemostasis, high blood
product transfusion ratios were beneficial with significant differences from 240 minutes on.
This suggests that high blood product transfusion ratios are essentially beneficial in patients
in whom hemostasis is long and complicated. Although PROPPR was a well-designed
randomized controlled trial, the first analysis did not take into account the time factor, nor
the actual practice when the patients were still hemorrhaging, especially in more critical
conditions during the first 4 — 6 hours. Our study augmented the original study in this aspect,
and therefore provided a significantly better understanding of the consequences of the
current transfusion practices.

Within randomization groups, there was sufficient variability in the timing of when blood
products where given that we could examine the impacts of different patterns of transfusion.
In Table 1, the proportion in 1:1:1 group shows that, except for the first interval, there is a
mix of subjects in the 1:1:1 and 1:1:2 groups in each of the groups defined by ratios received
within the interval. Thus, whereas the cumulative blood product transfusion ratios converge
to their desired ratios over time, there is sufficient experimentation over time to examine
impacts of relative volumes by time. Therefore, it is important to explore the actual
treatments. Consistent with the Intention-to-Treat analysis, our results from analysis of
actual treatments suggest that there are some benefits to giving patients high blood product
transfusion ratios in both plasma:PRBC and platelets:PRBC, especially at later stages, i.e.,
when hemostasis is long and difficult to achieve. The PROMMTT study showed that
transfusion ratios fluctuated during the first 24 hours, which is consistent with our result.
PROMMTT concluded that after 24 hours, plasma and platelet ratios were unassociated with
mortality but higher ratios of plasma:RBCs and platelets:RBCs were independently
associated with decreased 6-hour mortality. According to the PROMMTT authors, such a
discrepancy might be related to the fact that deaths due to hemorrhage were predominant
during the first 6 hours, while competing causes of death were predominant thereafter. We
added to this interpretation the concept that, the longer it takes to achieve hemostasis, the
more likely high blood product transfusion ratios are to be beneficial, both in terms of
hemostasis and survival.

This study carries limitations. Although there are suggestions of impacts from differing
transfusion ratios, the PROPPR study may be under-powered to detect these impacts. Given
the observed proportions of mortality in the 1:1:1 group over time, the smallest required
sample size to achieve a power of 90% or 80% for detecting a 8% difference in average
treatment effects are about 1100 or 850 respectively, and the average total sample size
required is 2350 or 1750. Relative to mortality, for hemostasis, smaller sample sizes are
required to achieve the same powers. Given the observed proportions of hemostasis in the
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1:1:1 group over time, the smallest sample size needed to achieve a power of 90% or 80%
for detecting a 6% difference in average treatment effects are 950 or 700 respectively, and
the average sample size required is 1800 and 1350.

In conclusion, despite the lack of significant benefit on mortality with high blood product
transfusion ratios (plasma:PRBC or platelets:PRBC ratio > 0.75) in the PROPPR study, our
results suggest that the impact of high blood product transfusion ratios is dynamic over time,
with more benefit in terms of hemostasis evaluated 3 hours after ED arrival. This suggests
that patients whose hemostasis is difficult to achieve (still bleeding after 2 hours) are more
likely to benefit from high blood product transfusion ratios. For further studies, larger
samples and additional collection of time-varying variables over time would be helpful to
raise the power of the study and allow longitudinal analyses.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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11,185 Patients assessed for eligibility

7027

1655
882
227
154
130

129
65
49
48
36
32
21

10,505 Patients Excluded:

Did not receive at least 1 unit of blood component within the
first hour after arrival or during prehospital transport

Not received directly from the injury scene

Not predicted to receive a massive transfusion

Age < 15 year-old (or weight < 50 kg)

Improved, did not required further transfusion
Devastating injuries, expected to die within 1-hour of ED admission
PROPPR products not given within 2-hour period

Did not require highest level of trauma activation
Received CPR for > 5 minutes

Required an emergency thoracotomy

Institutionalized in prison

Fourth unit of RBCs was transfused before randomization

Other reasons

A

680 included, randomized

T

338 Randomized to 1:1:1 group

l

24-hr Mortality

3 Withdrew consent

0 Lost to follow-up

Figure 1:

342 Randomized to 1:1:2 group

A4
24-hr Mortality

2 Withdrew consent

0 Lost to follow-up

Flow diagram of patient process through the Pragmatic Randomized Optimal Platelet and

Plasma Ratios (PROPPR) trial.
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Figure 2:
Cumulative counts of deaths and hemostasis over 24 hours since patient arrivals at the

Emergency Departments
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Cumulative actual transfused Plasma:RBC and Platelets:RBC ratios by assigned treatment

groups 1:1:1vs. 1:1:2

J Trauma Acute Care Surg. Author manuscript; available in PMC 2021 September 01.

Author Manuscript

Author Manuscript

Author Manuscript Author Manuscript



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Nguyen et al.

15-

1.2-

Page 16

1.5

0.9-

Estimated Causal RR with 95% CI

0.6-

Nl
i

Estimated Causal RR with 95% CI

Death 0.6- Hemostasis
1 1 . § 1 ' ' 1 1 l ' ' ' 1 1 1 1 1 1 1 1 1 ' 1 1 1
o o o o o o o o o o o o o o o o o o o o o o o o o
N =T [{e) @ o N - 0 [vs) o o =T N - [{e] [2a) o o~ =T [{) [vs) o o
-~ o~ (2] 3 [{e] M~ @ D o N [32] T -~ o~ (2] - ({e] @ D o N ("_7
Time from ED arrivals (mins) Time from ED arrivals (mins)
Figure 4:

Adjusted causal relative risk (RR) estimates, 1:1:1 group / 1:1:2 group, with 95% confidence
intervals for mortality and hemostasis over 24 hours since patient arrivals at the Emergency
Departments.
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Table 1:
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Summaries of the cross-sectional transfused blood product ratios and counts of outcomes
(mortality and hemostasis) within 4 time-intervals (in minutes)

Treatment groups indicate ratio levels (High or Low) of Plasma/RBC — Platelets/RBC.

Average

Average

A Treatment Proportion in Proportion Proportion

Time interval group Count Plésr;;e;/iEB Plate:giis(/)RBC 1:1:1 (%) Hemostasis Death

LL 387 0.11 0.0014 0.32 0.22 0.04

HL 32 0.99 <0.0001 0.41 0.03 <0.0001
30-89 minute

LH 106 0.28 2.48 0.95 0.24 0.06

HH 42 1 2.56 1 0.21 0.07

LL 260 0.22 0.03 0.21 0.35 0.03

HL 114 1.12 0.01 0.75 0.39 0.05
90-119 minute

LH 98 0.35 2.74 0.62 0.34 0.02

HH 80 0.98 2.48 0.86 0.3 0.04

LL 117 0.33 0.04 0.25 0.42 0.03

HL 107 1.14 0.02 0.8 0.46 <0.0001
120-179 minute

LH 32 0.39 2.41 0.28 0.31 0.09

HH 57 1.05 3.21 0.77 0.54 0.04

LL 62 0.26 0.06 0.27 0.37 0.13

HL 57 1.05 0.01 0.68 0.44 0.04
180-239 minute

LH 23 0.42 2.28 0.35 0.35 0.13

HH 31 1.08 3.01 0.81 0.61 0.06

LL = Low ratio of Plasma/RBC — Low ratio of Platelets/RBC

HL = High ratio of Plasma/RBC — Low ratio of Platelets/RBC

LH = Low ratio of Plasma/RBC — High ratio of Platelets/RBC

HH = High ratio of Plasma/RBC — High ratio of Platelets/RBC
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Table 2:
Estimation results of the adjusted Targeted Maximum Likelihood (TMLE) and

unadjusted risk ratio (RR) for hemostasis within 4 outcome time-intervals (in minutes)

Treatment groups indicate ratio levels (High or Low) of Plasma/RBC — Platelets/RBC.

1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Adjusted)
: 95% CI : ( 95% CI
: Treatment Unadjusted : Proportion TMLE TMLE
Time Interval group Count RR Unag{jéjsted Hemostasis Proportion RR T'\RCHR‘E
Hemostasis
LL 392 |1 0.21 0.19 1
HL 32 0.15 (0.02, 1.01) 0.03 0.04 0.2 (0.02,
1.74)
30-89 minute (0.68
LH 105 | 102 (0.67, 1.54) 0.22 0.20 1.03 O
(0.41,
HH 42 1 (0.54, 1.84) 0.21 0.21 11 0w
LL 29 |1 0.31 0.29 1
HL 11 | 103 (0.74, 1.44) 0.32 0.30 1.03 go%,
90-119
minute LH 95 0.93 (0.64, 1.35) 0.28 0.28 0.95 goz.f%,
HH 77 0.89 (0.59, 1.35) 0.27 0.31 1.08 50672%
LL 102 |1 0.31 0.29 1
HL 89 1.07 (0.71,1.62) 0.34 0.32 1.07 goé_)?z?,
120-179
minute LH 33 0.87 (0.46, 1.63) 0.27 0.42 141 20'285?
HH 48 133 (0.85, 2.06) 0.42 0.37 1.26 .79,
2.02)
LL 48 1 0.15 0.19 1
HL 45 1.98 (0.87, 4.52) 0.29 0.25 135 50'2%*
180-239
minute LH 21 1.96 (0.75,5.13) 0.29 0.37 1.94 glfs‘;‘
HH 22 3.12 (137, 7.10) 0.45 0.46 2.49 21'212?*

LL = Low ratio of Plasma/RBC — Low ratio of Platelets/RBC
HL = High ratio of Plasma/RBC — Low ratio of Platelets/RBC
LH = Low ratio of Plasma/RBC - High ratio of Platelets/RBC

HH = High ratio of Plasma/RBC - High ratio of Platelets/RBC
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