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Introduction: To assess the ability of the shock index (SI) to predict 28-day mortality in traumatic
hemorrhagic shock patients treated in the diaspirin cross-linked hemoglobin (DCLHb) resuscitation
clinical trials.

Methods: We used data from two parallel DCLHb traumatic hemorrhagic shock efficacy trials, one
in U.S. emergency departments, and one in the European Union prehospital setting to assess the
relationship between Sl values and 28-day mortality.

Results: In the 219 patients, the mean age was 37 years, 64% sustained a blunt injury, 48%
received DCLHb, 36% died, and 88% had an SI>1.0 at study entry. The percentage of patients

with an SI1>1.0 dropped by 57% (88 to 38%) from the time of study entry to 120 minutes after study
resuscitation (p<0.001). Patients with a SI>1.0, 1.4, and 1.8 at any time point were 2.3, 2.7, and

3.1 times, respectively, more likely to die by 28 days than were patients with S| values below these
cutoffs (p<0.001). Similarly, after 120 minutes of resuscitation, patients with a SI1>1.0 were 3.9x
times more likely to die by 28 days (40 vs. 15%, p<0.001). Although the distribution of S| values
differed based on treatment group, the receiver operator characeristics data showed no difference in
Sl predictive ability for 28-day mortality in patients treated with DCLHb.

Conclusion: In these traumatic hemorrhagic shock patients, the shock index correlates with 28-day
mortality, with higher S| values indicating greater mortality risk. Although DCLHb treatment did alter

the distribution of S| values, it did not influence the ability of the Sl to predict 28-day mortality. [West
J Emerg Med. 2014;15(7):795-802.]

INTRODUCTION shock is essential to maximizing patient outcomes.** The
Despite efforts to optimize the resuscitation of traumatic exact fluid resuscitation volume that achieves a compensated
hemorrhagic shock patients, significant mortality is still shock state is still not clearly defined, nor are the vital signs
associated with this clinical condition.'”* The ability to that define adequate compensation.® Even when vital signs are
accurately assess the degree of hemorrhage and the volume normalized, uncompensated traumatic hemorrhagic shock may
of resuscitation required to achieve a state of compensated persist and remain unnoticed by clinicians unless detected by
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other means, such as serial serum lactate measurements.”

The use of a standardized tool for detecting shock
compensation in traumatic hemorrhagic shock patients may
optimize their resuscitation and assure adequate perfusion
without accelerating hemorrhage.!®!"! The shock index (SI)
has been proposed as an easy and clinically effective method
of detecting uncompensated shock through determining the
ratio of heart rate (HR) to systolic blood pressure (SBP) [SI
= HR/SBP].!? Published studies to date suggest that a SI > 1
(HR>SBP) generally indicates an uncompensated shock state
that may require further resuscitation.'*?

Diaspirin cross-linked hemoglobin (DCLHb), a
hemoglobin-based oxygen carrier (HBOC), was studied as
a traumatic hemorrhagic shock resuscitation agent in part
because of a proposed beneficial pressor effect related to its

tetrameric structure”> Two parallel efficacy trials in U.S.
emergency departments (ED) and in the European Union (EU)
pre-hospital setting studied DCLHb not only as an oxygen
carrier, but also as a therapeutic agent that could increase
critical organ tissue perfusion during hemorrhagic shock.?
2629 Although a previous analysis of these studies failed to
demonstrate consistent blood pressure changes with DCLHb
use, there is still a theoretical concern that any DCLHb pressor
effect could alter HR and SBP, causing the resuscitation

of traumatic hemorrhagic shock patients to be inadequate,
leading to an uncompensated shock state.*® Prior study of these
DCLHD data found that a SI > 1 at the time of ED disposition
better predicted trauma mortality than did HR or SBP alone,
suggesting that an ED resuscitation that achieves HR that is
lower than the SBP (SI < 1) may predict an improved survival

Table 1. Patient demographics and clinical variables in the United States (U.S.) and European Union (EU) DCLHb.

Total DCLHb NS p-value
N (%) 219 (100%) 106 (48.4%) 113 (51.6%) --
Age (years) 37.3+17.2 36.4+17.6 38.1+16.8 ns
Gender
Male 159 (72.6%) 81 (76.4%) 78 (69.0%) ns
Female 60 (27.4%) 25 (23.6%) 35 (31.0%)
Study setting
us 98 (44.7%) 52 (49.1%) 46 (40.7%)
EU 121 (55.3%) 54 (50.9%) 67 (59.3%)
Mechanism of injury
Blunt 139 (63.5%) 64 (60.4%) 75 (66.4%) ns
Penetrating 80 (36.5%) 42 (39.6%) 38 (33.6%)
Blunt injury type
MvC 94 (67.6%) 43 (67.2%) 51 (68.0%)
Fall 31 (22.3%) 14 (21.9%) 17 (22.7%)
Other 14 (10.1%) 7 (10.9%) 7 (9.3%)
Penetrating injury type
GSW 35 (43.8%) 18 (42.8%) 17 (44.7%) 0.20
Stab wound 27 (33.7%) 13 (31.0%) 14 (36.8%)
Other 11 (13.7%) 9 (21.4%) 2 (5.3%)
MVC 6 (7.5%) 2 (4.8%) 4 (10.6%)
Fall 1(1.3%) 0 (0.0%) 1(2.6%)
Baseline SI
SI>1 169 (87.6%) 83 (87.4%) 86 (87.8%) ns
Sl<1 24 (12.4%) 12 (12.6%) 12 (12.2%)
ISS 304 +18.1% 31.3+18.8% 69.6 + 32.6% 0.13
TRISS-predicted survival rate
Mortality
Predicted 33.8% 38.0% 30.4%
Actual 36.5% (80/219) 44.3%(47/106) 29.2%(33/113) 0.02

DCLHb, diaspirin cross-linked hemoglobin; NS, normal saline; MVC, motor vehicle crash; GSW, gun shot wound; TRISS, trauma and

injury severity score; ISS, injury severity score; S/, shock index
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likelihood for traumatic hemorrhagic shock patients.?’

This study analyzed the ability of the SI to predict 28-day
mortality in patients resuscitated in the DCLHb clinical trials.
The findings from this study may elucidate the use of the SI
as a guide to emergent trauma patient resuscitation both in
clinical practice and in future HBOC clinical trials.

METHODS

We obtained data from two parallel, multi-center,
randomized, single-blinded, normal saline (NS) controlled,
efficacy studies of DCLHb in the treatment of severe
traumatic hemorrhagic shock patients, which enrolled 98
patients from 17 U.S. trauma centers between February 1997
and January 1998, and 121 patients from 32 EU trauma
centers from July 1997 to May 1998.2%-* We pooled the data
because of the similarity of the traumatic hemorrhagic shock
patients in these studies.

Inclusion criteria required that patients have hemorrhage
and proven hypoperfusion as demonstrated by SBP < 90 mm
Hg and HR > 120 beats/min, SBP <90 mm Hg and HR < 60
beats/min, or a base deficit > 15 mEq/L. We excluded from the
studies the following patients: those with demonstrated
traumatic brain injury; patients with suggested imminent
death, patients whose injury occurred more than four hours
prior to infusion, patients less than 18 years of age, and
pregnant women.

HR and SBP data were obtained for each patient in the
U.S. trial at enrollment (Entry, 0 minutes), 30, 60, 90, and 120
minutes as well as after 2, 3, and 4 units of resuscitation fluid
infusion, which corresponded to mean times of 46, 62, and 66
minutes, respectively. In the EU trial, values were obtained at
enrollment, 15, 30, 45, 60, 90, and 120 minutes. The combined
dataset contains data from 219 patients at these 10 collection
time points. We used all SI values in the prediction of 28-day
mortality, based on the supposition that any abnormal SI value
from any time point may suggest uncompensated shock. All
heart rates are expressed in beats per minute (beats/min), and
all systolic blood pressures are expressed in mmHg.

We determined the SI using the definition of SI = HR/
SBP.!? The statistical analysis included the following: 1.
mean and standard deviation comparison by two sample
t-tests; 2. chi-square testing of demographics; 3. comparisons
of the distribution of patients who had elevated SI values
of > 1.8, > 1.4, and > 1 in the different treatment, outcome,
and mechanism of injury (MOI) groups via 2xN and chi-
square testing; and 4. area under the curve (AUC) analysis
of SI predictive power using receiver operator characteristic
(ROC) curves. We used a logistic regression to model 28-
day mortality based on SI on study entry, SI at 120 minutes,
maximum SI during resuscitation, MOI, age, and study site
(U.S. vs. EU). (IBM SPSS Statistics v20.0, Epi Info StatCalc
v3.5.1, Microsoft Excel 2003) The SI cutoff values in this
study were chosen based on their potential clinical impact as
noted in the discussion. Final patient survival status (lived vs.

died) was based on all-cause 28-day mortality.

The database for the current analysis came from the
original datasets that were collected by Baxter Healthcare for
the U.S. and EU studies. The protocols used in the U.S. and
EU clinical trials were approved by the institutional review
board (IRB) of each participating institution prior to the
enrollment of any subjects. The U.S. study was conducted
under federal regulations governing emergency research
with an exception to informed consent (21CFR 50.24). We
conducted the current analysis of the data with IRB approval
from the local institutional review committee.

RESULTS

There were a total of 219 patients studied in the combined
dataset, with 55% coming from the EU study (Table 1). The
mean age was 37 + 17 years, 64% of the patients sustained a
blunt injury, 48% received DCLHD resuscitation, 73% were
male, and the mean injury severity score (ISS) was 30 + 18.
In the 193 patients for whom a study entry SI was available,
88% had an SI > 1. There were no differences in the baseline
demographic and clinical variables, as well as predicted
mortality, based on treatment group or study site. Actual
mortality was 1.5x higher in patients treated with DCLHb as
compared to those treated with NS (44 vs. 29%, 95% CI=1.1-
3.6, p<0.02).

The distribution of the 1297 SI values from all of the

time points differed based on treatment group (Figure 1). The
incidence of SI < 0.6 values was 75% higher in DCLHD treated
patients as compared to NS treated patients (15.2 vs. 8.7%,
OR=1.9, 95% CI=1.3-2.8, p<0.001). The incidence of SI values
between 1.00 and 1.39 was 46% higher in NS treated patients as
compared to DCLHD treated patients (31.2 vs. 21.4%, OR=1.7,
95% CI=1.3-2.2, p<0.001) The incidence of SI > 1.0 values
was 19% higher in NS treated patients as compared to DCLHb
patients (54 vs. 45%, OR=1.4, 95%CI=1.1-1.8, p<0.003) (Table
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Figure 1. Distribution of shock index values in the United States
and European Union DCLHb clinical trials at all time points by
treatment.

DCLHb, diasprin crosslinked hemoglobin; NS, normal saline
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Table 2. Elevated shock index frequencies based on clinical trial group and treatment group from the DCLHb traumatic hemorrhagic

shock clinical trials.

Study SI=1.8 p-value Sl=214 p-value S1=21.0 p-value
Combined
DCLHb 46/680 (6.8%) ns 155/680 (22.7%) ns 307/680 (45.1%) 0.003
NS 54/617 (8.8%) 142/617 (23.0%) 331/617 (53.6%)
US trial
DCLHb 18/313 (5.8%) ns 69/313 (22.0%) ns 136/313 (43.5%) 0.005
NS 23/274 (8.4%) 69/274 (25.2%) 142/274 (51.8%)
EU trial
DCLHb 28/367 (7.6%) ns 86/367 (23.4%) ns 171/367 (46.6%) 0.028
NS 31/343 (9.0%) 73/343 (21.3%) 189/343 (55.1%)
All patients who lived
DCLHb 12/392 (3.1%) ns 60/392 (15.3%) ns 139/392 (35.5%) 0.001
NS 29/462 (6.3%) 81/462 (17.5%) 220/462 (47.6%)
All patients who died
DCLHb 34/288(11.8%) ns 95/288 (33.0%) ns 168/288 (58.3%) 0.008

NS

25/155(16.1%)

61/155 (39.4%)

111/155 (71.6%)

DCLHb, diaspirin cross-linked hemoglobin; S/, shock index; NS, normal saline; US, United States; EU, European Union

2). There were no differences based on treatment group in the
incidences of SI values > 1.4 and > 1.8. Higher SI > 1.0 values
in NS treated patients (but not at the SI > 1.4 and 1.8 cutoffs)
were also observed within each study site subgroup and 28-day
outcome subgroup.

There was no difference in the distribution of SI values
based on treatment group at the time of study entry or after
120 minutes of resuscitation. However, the overall distribution
of SI values at these two time points did differ as a result
of the emergent resuscitation, with a 57% decrease in the
number of trauma patients with a SI > 1.0 after 120 minutes
of resuscitation (38 vs. 88%, OR=11.5, 95% CI=6.5-20.6,
p<0.001) (Figure 2).

At each study site and in both treatment groups, patients
who had an elevated SI value above all three cutoff values
were more likely to expire by 28 days (Table 3). Overall,
patients with an SI > 1.0, > 1.4, and > 1.8 at any time point
had a 2.3x (95% CI=1.85-3.03), 2.7x (95% CI=2.1-3.6), and
3.1x (95% CI=2.0-4.7), respectively, greater odds of dying
from the traumatic hemorrhagic shock than patients with all
SI values below these cutoffs (p<0.001). At the 120 minutes
resuscitation time point, patients with an SI>1.0 had a 3.9x
(95% CI=1.7-8.7) greater odds of dying from the traumatic
hemorrhagic shock than patients with an SI value below this
cutoff (28-day mortality 40 vs. 15%, p<0.001). At this same
120-minute time point, patients with an SI>1.4 also had
a greater odds of 28-day mortality (61 vs. 20%, OR= 6.4,
95% CI=2.3-18.3, p<.001) and those with an SI>1.8 trended
to have a greater odds of 28-day mortality (60 vs. 23%,
OR=5.1, p<.09).

Patients who suffered a blunt trauma injury had a 1.5x

(95% CI=1.2-1.9) and 1.4x (95% CI=1.1-2.0) greater odds
of having an SI > 1.0 and an SI > 1.4, respectively, at any
time point as compared to patients with a penetrating injury
(p<0.001).

Mean SI values in DCLHD treated patients were
comparable during the 120-minute resuscitation period except
for the 90-minute time point, which had a higher mean SI
value in NS treated patients (p<0.05) (Figure 3). Patients who
expired as compared to those who survived had a higher mean
SI at all but the “After 4 Units Infused” time point during the
120-minute resuscitation (p<0.05).

Because of the higher observed mortality in DCLHb
treated patients only in the U.S. study, we analyzed mean

50
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40
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Figure 2. Shock index distribution at study entry and after 120
minutes of resuscitation.
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Table 3. Relationship between elevated shock index values and 28-day mortality from the DCLHb traumatic hemorrhagic shock

clinical trials.
Study SI=21.8 p-value Sl214 p-value SI=21.0 p-value

Combined
Lived 41/854 (4.8%) 0.001 141/854 (16.5%) 0.001 359/854 (42.0%) 0.001
Died 59/443(13.3%) 156/443 (35.2%) 279/443 (63.0%)

US trial
Lived 17/396 (4.3%) 0.001 73/396 (18.4%) 0.001 166/396 (41.9%) 0.001
Died 24/191(12.6%) 65/191 (34.0%) 112/191 (58.6%)

EU trial
Lived 24/458 (5.2%) 0.001 68/458 (14.8%) 0.001 193/458 (42.1%) 0.001
Died 35/252(13.9%) 91/252 (36.1%) 167/252 (66.3%)

All DCLHb patients
Lived 12/392 (3.1%) 0.001 60/392 (15.3%) 0.001 139/392 (35.5%) 0.001
Died 34/288(11.8%) 95/288 (33.0%) 168/288 (58.3%)

All normal saline patients
Lived 29/462 (6.3%) 0.001 81/462 (17.5%) 0.001 220/462 (47.6%) 0.001

Died

25/155(16.1%)

61/155 (39.4%)

111/155 (71.6%)

DCLHb, diaspirin cross-linked hemoglobin; S/, shock index; NS, normal saline; US, United States; EU, European Union

SI values based on 28-day mortality and treatment group
separately in the U.S. and EU studies. Similar to the aggregate
analysis, higher mean SI values were more often seen in
patients who expired as compared to those who survived in
both the U.S. and EU studies. There was no difference in
mean Sl values over time based on treatment in the EU study.
To determine if the ability of the SI to predict 28-day
mortality differed with DCLHb use, we generated ROC
curves by treatment group. Although SI was not predictive of
outcome at study entry, SI was equally predictive at all of the
subsequent time points with an AUC value of 0.71 for patients
in both treatment groups. (See supplemental digital content.)
We used logistic regression to analyze the predictive value
of relevant clinical variables and SI in determining 28-day
mortality. The SI at 120 min (t=12.1 p=0.001) and the trauma
MOI (t=9.1, p=0.003) were both significant predictors of 28-
day mortality. Logistic regression was also used to analyze
the risk of the trauma patients sustaining an elevated SI.
Blunt trauma injury was a significant predictor of a patient
experiencing an SI > 1.4 (t=10.5, p<0.001), and an SI > 1.8
(t=13.1, p<0.001). Treatment group (DCLHD vs. NS) was not
predictive in either logistic regression model.

DISCUSSION

Clinicians are required to assess whether or not traumatic
hemorrhagic shock patients are adequately resuscitated in
order to assure that tissue perfusion is supported and that
critical organ failure does not occur.>*> Although strategies
such as “permissive hypotension” are proposed in order
to balance the need for adequate tissue oxygenation with
the risk of accelerated hemorrhage, there are no published

clinical guidelines that state either what is an adequate fluid
resuscitation volume or what clinical variables (besides lactate
levels and clearance) are best used as endpoints that reliably
suggest that adequate resuscitation has occurred.’? As such,

it is often difficult to clinically assess the effectiveness of

the emergent resuscitation of trauma patients with suspected
uncompensated hemorrhagic shock.

The shock index is important clinically as it pairs two
readily obtainable vital signs in creating an easily interpretable
measure of shock compensation. Both HR and SBP are
repeatedly measured during hemorrhagic shock resuscitation
in the pre-hospital and in-hospital settings. Multiple SI
readings give a clinical assessment of a patient’s shock state
both at any given moment and over time. Most importantly,
these two values can be assessed by any emergency care
provider, including the initial field EMS responder, paramedic,
field medic, nurse, mid-level provider, or physician.

Prior analyses of the SI have found that critically ill
patients who have relatively normal vital signs can be
identified by a SI elevated beyond the normal range of
0.5-0.7. Rady found that a SI> 0.9 was a strong predictor
of illness requiring ED resuscitation and admission to an
intensive care unit.** In a pulmonary embolism patient
study by Toosi, it was found that a SI > 1 in conjunction
with a pulmonary arterial pressure of > 50 mm Hg
correlated strongly with increased in-hospital mortality.'®
Otero demonstrated that the SI provides high sensitivity
in predicting 30-day mortality, and that the independent
reading of a SBP < 90 mm Hg provides greater specificity in
mortality prediction.'” Zarzaur determined that a SI > 0.83 as
a strong predictor of serious shock in patients age < 55.%2 In
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Shock Index by Treatment Group
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Figure 3. Mean shock index over time by treatment group in the United States and European Union diaspirin cross-linked hemoglobin-

clinical trials.

SI, shock index; DCLHb, diasprin crosslinked hemoglobin; NS, normal saline

analyzing ectopic pregnancy patients, Birkhahn found that a
SI>0.85 gave a 15x greater chance for adverse events."”

No studies have specifically examined the utility of the
shock index in treating traumatic hemorrhagic shock patients,
nor was the SI used as a clinical adjunct in the DCLHb or
PolyHeme blood substitute clinical trials.?®** In a traumatic
hemorrhagic shock patient with a SBP of 90 mm Hg, the SI
equals 1.0 when the HR is 90. With this same SBP of 90 mm
Hg, the SI equals 1.4 when the HR is 126, and the SI equal
1.8 when the HR is 162, suggesting a significant lack of shock
compensation. These cutoffs were empirically chosen for their
potential clinical significance in severely traumatized patients
with hemorrhagic shock.

Hemoglobin-based oxygen carriers (HBOCs) have been
suggested to have a pressor effect that could alter both HR and
SBP values in traumatic hemorrhagic shock patients.” Despite
the belief that DCLHDb could be associated with the greatest
pressor effect because of its tetrameric structure, analysis of
the two DCLHD clinical trials did not demonstrate a consistent
blood pressure effect with DCLHb infusion.*® Regardless of
the absence of a measured pressor effect in the clinical setting
with use of DCLHD, concern still exists that the changes in
HR and SBP that could be seen with the infusion of HBOCs
may lead clinicians to underutilize resuscitation fluids because

patients could appear to be adequately resuscitated.” In
the development of the HBOC-201 pre-hospital traumatic
hemorrhagic shock clinical trial, this specific concern was
made known to the trial developers by the Food and Drug
Administration scientists.

The patient population of these paired clinical trials was
typical of class III-IV hemorrhage patients, with most patients
exhibiting a SI > 1 at study entry and a majority sustaining
a blunt mechanism of injury. Patients in the EU study
received pre-hospital resuscitation with DCLHb, while U.S.
study patients received in-hospital resuscitation. These two
clinical trials (U.S. and EU) were similar with respect to all
demographics, mechanism of injury, all baseline vital signs,
and TRISS-predicted survival. These similarities allowed for a
single aggregate analysis of the clinical trials data from these
two separate studies, even though the SI values in the two
clinical trials were not recorded at exactly the same times after
the onset of the shock resuscitation.

The distribution of elevated SI values differed based
on resuscitation treatment group (NS vs. DCLHb). NS
treated patients more often had SI values in the 1.00 to 1.39
range, indicative of mild uncompensated shock. DCLHb
treated patients more often had SI values < 0.6, which
was consistent with adequate shock resuscitation. This

Western Journal of Emergency Medicine
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association could have occurred because of the purported
pressor effect which may have raised the SBP in these
DCLHb-treated patients. Despite these differences, the
relationship between SI and 28-day mortality was not
influenced by treatment with DCLHb. Additionally, the
finding that there was no difference in the distribution of
SI values at the higher cutoffs (SI > 1.4 and SI > 1.8) based
on treatment group also suggests that any DCLHD or other
HBOC pressor effects may only minimally influence SI
values for the most critically ill trauma patients, in whom SI
values and 28-day mortality are expected to be the highest.

The ROC prediction curves for DCLHb- and NS-
treated patients were the same, suggesting no quantifiable
DCLHD treatment effect on the ability of the SI to predict
uncompensated shock that caused higher 28-day mortality in
these clinical trials.

There was a significant reduction in the number of
patients with elevated SI values at the 120- minute time point,
suggesting a positive resuscitation effect. The preliminary
analysis of the data from these two DCLHD clinical trials found
that the SI at the time of ED disposition (after the resuscitation
period) was the most predictive of short- and long-term patient
outcome.*' Elevated SI values in this present analysis were
found to be predictive of higher 28-day mortality at all of the
cutoff values during the two hours of resuscitation regardless
of MOI or treatment subgroup. Also, patients with SI value >
1 and > 1.4 at 120 minutes had a higher 28-day mortality than
those with SI values < 1, regardless of the study or treatment
group. These observations suggest that the SI could be used in
predicting a persistent uncompensated shock state during or at
the end of the acute resuscitation phase.

The higher mortality in the U.S. study with DCLHb
infusion was not associated with a significantly different SI
value distribution, nor did it influence the relationship between
SI values and 28-day mortality. The distribution of SI values
differed based on MOI, a finding that could be related to the
higher mortality seen with DCLHb use in penetrating trauma
patients from the U.S. study, or due to the different quality
and severity of injury seen with blunt trauma patients. Overall,
mechanism of injury should continue to be examined as a
covariate in any future study of SI in the resuscitation of
traumatic hemorrhagic shock patients.

LIMITATIONS

This study establishes the potential ability of the SI
to predict mortality and the need for further resuscitation
in hypovolemic traumatic hemorrhagic shock patients,
regardless of treatment with an HBOC product or other
resuscitation drugs or devices. These observations are limited
by a relatively small patient population, such that further
examination of SI effects with HBOC use in traumatic
hemorrhagic shock clinical trials be conducted, perhaps
using the larger data set available from the PolyHeme
study.** Additionally, there is the possibility for introduction

of confounding variables when aggregating data from two
study sites, even though study site did not appear to influence
the mortality predictive ability of the SI. Lastly, the age of
this data is of concern, as resuscitation methods may have
changed in a manner significant enough to cause a difference
in the relationship between SI and 28-day mortality in current
traumatic hemorrhagic shock patients.

Future traumatic hemorrhagic shock clinical trials
might assess the value of the SI and other clinically useful
tools, such as serial serum lactate levels, in assessing
adequate shock compensation and resuscitation. A more
current data set from trauma patients treated using current
shock resuscitation protocols will address the potential
confounding effect of changing treatment methods on the
predictive value of the shock index. Also, a data set that
does not involve a study intervention may allow the SI
to be evaluated without the potential confounding effect
of a resuscitation therapy such as DCLHb. Future studies
might also determine what minimal fluid requirements are
necessary to provide adequate resuscitation, as the SI is of
potential utility because it may detect patients who require
further fluid resuscitation.

CONCLUSION

In conclusion, we found a modest effect of DCLHb on
the distribution of SI values from these two clinical trials.
Regardless of this effect, elevated SI values still correlated
strongly with the 28-day mortality of the traumatic
hemorrhagic shock patients from these two DCLHbD trauma
clinical trials, especially at the time point 120 minutes
following resuscitation.
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