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Abstract
Background—Elements of volume resuscitation from hemorrhagic shock, such as amount of
blood product and crystalloid administration, have been shown to be associated with Multiple
Organ Dysfunction (MOD). However, it is unknown whether these are causative factors or merely
markers of an underlying requirement for large-volume resuscitation. We sought to further
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delineate the relevance of the major individual components of early volume resuscitation to onset
of MOD after severe blunt traumatic injury.

Methods—We performed a secondary analysis of a large, multi-center prospective observational
cohort of severely injured blunt trauma patients, the NIGMS Trauma Glue Grant, to assess the
relevance of individual components of resuscitation administered in the first 12 hours of
resuscitation including packed red blood cells (PRBC), fresh frozen plasma (FFP) and isotonic
crystalloid, to the onset of MOD within the first 28 days after injury. Deaths within 48 hours of
injury were excluded. We utilized a two-tiered, exhaustive logistic regression model search
technique to adjust for potential confounders from clinically relevant MOD covariates, including
indicators of shock severity, injury severity, comorbidities, age and gender.

Results—The study cohort consisted of 1,366 severely injured blunt trauma patients (median
NISS=34). Incidence of 28-day Marshall MOD was 19.6%. Transfusion of ≥10 Units of PRBC in
the first 12 hrs (OR 2.06, 95% CI 1.44 - 2.94), but not FFP (≥8 U) or large volume crystalloid
administration (≥12L), was independently associated with onset of 28-day Marshall MOD.
PRBC:FFP ratio in the first 12 hours was not significantly associated with MOD.

Conclusions—When controlling for all major components of acute volume resuscitation,
massive-transfusion volumes of PRBC’s within the first 12 hours of resuscitation are modestly
associated with MOD, while FFP and large volume crystalloid administration are not
independently associated with MOD. Previous reported associations of blood products and large-
volume crystalloid with MOD may be reflecting overall resuscitation requirements and burden of
injury rather than independent causation.
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Introduction
The development of multiple organ dysfunction (MOD) is associated with significantly
increased morbidity and mortality after severe blunt traumatic injury.1, 2 Advances in trauma
systems, volume resuscitation, damage control surgical procedures and advanced critical
care supportive measures over the past five decades continue to contribute to the survival of
patients with progressively increasing severity of injuries. However, even as these
interventions improve upon survival in the immediate post-injury period, MOD continues to
impact the long term morbidity and mortality of severely injured patients.3-5

Multiple organ dysfunction is associated with an early, systemic hyperinflammatory
response to severe injury known as the systemic inflammatory response syndrome
(SIRS).6-9 Despite continuing active investigation, the triggers of this immunologic response
and why some patients, but not others, mount a dysfunctional robust response remain
unknown. Specifically, the role of the individual components of volume resuscitation in
systemic inflammation and the development of MOD remains unclear. The development of
aggressive volume resuscitation techniques utilizing crystalloid solutions and blood products
during the wartime conflicts of the 20th century have saved countless numbers of patients in
hemorrhagic shock. However, over-aggressive crystalloid resuscitation has been associated
with complications such as worsening of acute coagulopathy and the development of
pulmonary edema.10-12 In addition, both crystalloid solutions and blood products, such as
packed red blood cells (PRBC) and fresh frozen plasma (FFP) have been shown to possess
immunomodulatory properties.10, 13-15 This has led some to propose that blood may be a
causative factor of SIRS and MOD.16-18 However, retrospective analyses of recent
experience from the combat theatres of Iraq and Afghanistan showing improved survival
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with early and aggressive blood-based resuscitation of hemorrhagic shock in patients
requiring massive transfusion suggests that early blood-based resuscitation may be the
optimal resuscitative strategy.12, 19-23

The role of the individual components of acute volume resuscitation in the development of
MOD has yet to be fully elucidated. We sought to test the current assumption that the early
usage of blood products during acute volume resuscitation is directly associated with MOD
after severe blunt traumatic injury. To address this question we studied the individual
components of resuscitation, including blood products, crystalloid and colloid solutions
utilized in a severely injured blunt traumatic cohort, to determine their association with the
development of post-traumatic MOD. We hypothesized that the early usage of blood
products would not have a strong association with increased risk for MOD after severe blunt
traumatic injury when controlling for other components of resuscitation including
crystalloid, as well as other known risk factors.

Methods
Overview/Study Population

To determine the role of individual components of acute volume resuscitation on MOD, we
performed a retrospective secondary analysis of data obtained from a multicenter,
prospective cohort of severely injured blunt trauma patients in hemorrhagic shock (National
Institute of General Medical Sciences Inflammation and the Host Response to Injury
Collaborative Program). The study cohort consists of male and female patients ≥13 years of
age evaluated at Level One trauma centers. Inclusion criteria required a blunt traumatic
mechanism with an abbreviated injury score (AIS) ≥2 outside the head region, base deficit
≥6 mmol/L, systolic blood pressure <90 mmHg pre-hospital or within 60 minutes of
emergency department arrival, and blood product transfusion within 12 hours of injury.
Exclusion criteria consisted of those with significant mortality risk from severe head injury
(AIS head >4), those evaluated at the trauma center >6 hours from time of injury, cervical
spinal cord injury, and thermal burns >20% total body surface area. An extensive dataset
was prospectively collected on each patient in the cohort including demographics, injury
severity and pattern, fluid and blood product resuscitation parameters, serial laboratory
values and multiple outcomes, including MOD. After being compiled and validated, de-
identified data is included in the Glue Grant investigator-accessible Trauma Related
Database (TRDB) for secondary analysis.

Patients who expired <48 hours from time of injury were not included in the analysis. This
was done to exclude patients who likely died from irreversible hemorrhagic shock or non-
survivable traumatic brain injury. The primary outcome of interest was defined as incidence
of at least one episode of MOD within the first 28 days after injury. The Marshall scoring
system, excluding the neurological/GCS component, was utilized to classify MOD in this
study.24, 25 An episode of MOD was defined as ≥2 consecutive days with a Marshall score
≥6 occurring at least 48 hours from time of admission.

The primary predictors of interest (Table 1) include total units of PRBC, total units of FFP,
and total amount of crystalloid, administered in the first 12 hours of resuscitation. To
simplify interpretation of results, blood product resuscitation component volumes were
translated from the raw data of milliliters (ml) to average volumes of standard component
therapy in Units (U): 1U PRBC = 350mL, 1U FFP = 300 mL, 1U platelets = 350 mL, 1U
cryoprecipitate = 150 mL. The prospective cohort data collection and secondary analysis
were both approved by the IRB at UT Southwestern.
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Statistical Modeling
Associations between primary predictors and MOD were adjusted for clinically relevant
covariates such as injury severity, age, gender, and shock severity indications (Table 1),
employing a two-tiered model search of optimally recoded variables using information
theoretic criteria with subsequent 5-fold cross validation that accounts for possible model
over fit, model misspecification, experiment-wise error rates, spurious correlations, and
multicollinearity. Missing values were estimated using a stochastic single imputation
method that replaced missing values by randomly sampling from actual joint response and
variable distribution. Subsequent transformations were performed on the data containing
imputed values.

The search for a best final model predicting MOD proceeded as follows. First, 23
independent variables (Table 1) were taken from a list of covariate predictors that were both
available from the dataset and considered clinically relevant from existing literature. Next,
10 of the 23 variables that were continuous were dichotomized using a single bootstrapped
cut-point that was designed to optimize the fit between the resulting dichotomized variable
and MOD.26 Optimally recoding continuous variables manages non-linear effects and
simplifies the logistic regression results to simple odds ratios. Next, we applied an “all
possible models” stochastic search that randomly visited all possible models comprising
variables from the recoded covariate pool (i.e., 223=8,388,608).27-29 This strategy is superior
to stepwise regression that often omits potentially important models from consideration. The
performance of these variables in actual models was assessed by how well the estimated
models fit the data based on the Akaike Information Criteria.30 Variables that had a high
presence in models with poor fit were removed until a computationally tractable number of
15 covariates remained in the variable pool. All possible models were exhaustively created,
estimated (215 = 65,536) using study data, and evaluated and ranked based on the
Generalized Akaike Information Criterion (GAIC).31 The GAIC offers an unbiased estimate
of the log-likelihood that is robust for small sample sizes in the presence of model
misspecification. To correct for multicollinearity, models with condition numbers for the
Hessian, Outer Product Gradient, or Robust Covariance matrices that were greater than
100,000 were removed from further consideration. Next, we selected the top 2,048 models
based on GAIC and, for each model, recomputed all parameter estimates using a 5-fold
cross-validation.32 The model among the 2,048 models observed to have the best fit, based
on cross-validated GAIC, was selected as the final model. The final cross-validated model
(Table 3) was statistically significant (LRT p < .0001) when fitted to the original sample
(-2LL = 1157.7, GAIC = 1181.6) with an AUROC = 0.777 (95% CI 0.747-0.808). For
comparison purposes, we applied other cross-validation criteria to select a best model,
including the best log-likelihood, Area under the Receiver Operating Characteristic Curve
(AUROC), Classification Rate, Youden Index (J), and Kappa (κ).33-35 Findings that
required the predictors of interest be in all the top cross-validated models using these five
alternative criteria did not vary from those reported here.

The above “unclamped” analyses allowed all variables, including primary predictor
variables, to freely enter and leave models during the search process (unclamped). For
hypothesis testing, we repeated the above search while clamping the three primary predictor
variables of interest (Table 1) so that these variables would automatically appear in the final
model (clamped). The final cross-validated model (Table 4) was statistically significant
(LRT p < .0001) when fitted to the original sample (-2LL = 1168.6, GAIC = 1190.7) with an
AUROC = 0.774 (95% CI 0.743 – 0.805).

Finally, we experimented with alternative predictor variables, including total platelets
administered 0-12 hrs (U) and Total Cryoprecipitate administered 0-12 hrs (U), applying the
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same clamped and unclamped approaches. Results were excluded from these presentations
due to poor performance, but are available from the authors.

Results
Study population/characteristics

The sampled population consisted of 1,467 patients with severe blunt traumatic injury who
were enrolled in the prospective cohort, completed data validation, and were entered into the
TRDB database over a seven year period between January 2002 and February 2009. A total
of 101 injured patients (6.9%) expired within 48 hours of presentation and were excluded
from the final study population as per the previously defined exclusion criteria. Thus, the
final population available for analysis consisted of 1,366 severely injured patients.

Population demographics (Table 2) confirm that this was a severely injured, predominantly
male cohort (65.3%), with physiologic signs of hemorrhagic shock. The median age for this
cohort was 41 years. The leading mechanism of injury was motor vehicle crash (54.7%),
followed by motorcycle crash (15.3%), pedestrian struck by automobile (12.7%), fall
(8.6%), and other unspecified blunt mechanism (8.7%). Overall, this cohort required a
significant amount of acute volume resuscitation with a median 12-hour volume requirement
of 9.8 liters of crystalloid solution, and median PRBC transfusion volume of 4.6 Units
(Table 2). The 28-day mortality rate for the cohort was 10% with median time to death from
injury of 6 days (interquartile range, 4-11).

Association of resuscitation components with MOD
The overall incidence of at least one episode of 28-day MOD in the study population was
19.6%. The best unclamped model is shown in Table 3, with optimal cut values for
continuous variables indicated in the variable name. Significant covariates with associations
to 28-day MOD included male gender, peak serum lactate >6.2 mmol/L in the first 6 hours,
APACHE II score >33, vasopressor utilization within the first 24 hours, new Injury Severity
Score (NISS) >34, body mass index (BMI) >28, and coexistent comorbidities of diabetes
mellitus, chronic obstructive pulmonary disease (COPD) and underlying chronic liver
dysfunction. Of the primary resuscitation variables of interest, only the administration of
greater than 9.5 Units of PRBC within the first 12 hours of resuscitation was associated with
onset of MOD (OR 2.06, 95% CI 1.44 - 2.94). Although it was included as a covariate in the
best model, administration of greater than 7.8 Units of FFP within the first 12 hours of
resuscitation did not have a statistically significant independent association with MOD (OR
1.14, 95% CI 0.74 - 1.77).

Similar results were obtained when the variables of interest (blood product and crystalloid
administration) were “clamped” into the final model (Table 4). Of the clamped variables of
interest, administration of PRBC remains associated with MOD (OR 1.91, 95% CI 1.32 -
2.76), while 12-hour FFP and crystalloid volume administration fail to show a statistically
significant association to 28-day MOD. Receiver Operating Characteristic (ROC) curves for
both models are shown in Figure 1.

Discussion
The most effective methodology for acute volume resuscitation from hemorrhagic shock
remains an area of intense investigation and ongoing controversy. With the evolution of the
concept of “damage control resuscitation”, it has become clear that while immediate and
aggressive crystalloid resuscitation in the trauma bay may bring rapid improvement to the
vital signs of both patient and treating physician, the overall effect on outcome may be much
less comforting. The resuscitating physician must also be cognizant of early post-trauma
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coagulopathy, volume overload and the delayed physiologic and immunological effects
associated with large volume resuscitation and massive transfusion of blood products. A
thorough understanding of these physiologic processes, as well as the potential short and
long term risks and benefits of different resuscitation components utilized early after injury
is therefore necessary for the development of optimal volume resuscitation strategies and
protocols.

In this study, our goal was to further discriminate between the individual associations of
resuscitation components utilized in early volume resuscitation of the severely injured blunt
trauma patient with post-resuscitation MOD. Specifically, our analysis focused on the
utilization of PRBC’s, FFP, and isotonic crystalloid within the first 12 hours of resuscitation.
We found a modest association of massive transfusion volumes of PRBC administered
within this time period with 28-day MOD. This association is consistent with previously
published work suggesting an association between blood and MOD.2, 3, 16, 18, 36 However,
in our analysis this association was significantly weaker than previously described by
authors such as Moore and Sauaia.16, 18 In addition, the other two resuscitation components
of interest in this analysis, FFP and crystalloid volume, were not independently associated
with MOD. This also differs from other previous studies suggesting an association between
administration of these volume components and MOD.37, 38 Despite previous descriptions of
associative relationships between blood product and crystalloid administration with MOD,
controversy persists over whether these relationships are truly representative of a causal
relationship. It is possible, perhaps likely, that these relationships are merely surrogates for
severity of injury burden. In other words, the administration of large amounts of
intravascular volume repletion and blood product components are associated with, but not
causative for, post-injury MOD because they serve as markers for a high injury burden and
severity of physiologic derangement.

There are several aspects unique to our analysis which we believe may account for the
differences between our results and previous reports. First, the multi-institution Trauma
Glue Grant cohort represents the most comprehensive and extensive prospective data
collection available to date on patients treated for severe blunt traumatic injury at risk for
MOD. This allowed us to analyze a highly accurate and thoroughly vetted dataset to assess
the individual components of the first 12 hours of volume resuscitation. Other studies have
looked at individual components, such as PRBC or FFP, but did not control for all relevant
components of resuscitation during the same time period.16-18, 38 Thus, as discussed
previously, the relationship of those selected components may reflect an overall volume
requirement of those patients likely to proceed to MOD, rather than be a causative agent in
and of itself. A recent analysis of a smaller subset of the Trauma Glue Grant cohort found
associations between FFP administration volumes in the first 24-hours with MOD and
ARDS.38 However, there are several differences that exist between these two studies
including the analytic methodology, resuscitation covariates, MOD criteria, as well as
differing resuscitation time frames that were analyzed which may explain these differences.

Interestingly, while increasing volumes of plasma have been described to be associated with
adverse outcomes such as MOD, the PRBC:FFP ratio within the first 12 hours of
resuscitation was not independently associated with MOD in this study. As shown in Table
2, the PRBC:FFP ratios after 12 and 24 hours of resuscitation are similar to those in other
recent studies.39, 40 It must be noted, however, that our study population differs from most
other studies analyzing PRBC:FFP ratio in that the majority of these patients, although
severely injured, did not receive massive transfusion amounts of blood products and suffered
from blunt mechanisms of injury only. In addition, this analysis focuses on the initial 12
hours of resuscitation, and product ratios during this time frame may be significantly
different than those over the entire transfusion course. Therefore, it may not be possible to
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extrapolate this finding specifically to those patients undergoing massive transfusion
volumes of blood products. The upcoming Prospective Randomized Optimum Platelet and
Plasma Ratios (PROPPR) study is a multi-center randomized controlled trial specifically
testing the impact of PRBC:FFP ratios on outcomes in massively transfused patients.

Our model building process also is a novel approach to analyzing this population cohort and
brings several advantages to other previous analytical approaches. The study utilizes a very
computationally intensive strategy to adjust for the confounding effects of clinically relevant
covariates on the measured association between independent components of early volume
resuscitation on MOD. Unlike previous studies, our maximum likelihood approach used a
two-tiered stochastic/exhaustive search that accounts for non-linear trends, model overfitting
and misspecification, missing data, experiment-wise error rates, spurious correlations, and
multicollinearity. We “test” for association of blood products and crystalloid administration
on multiple organ dysfunction by either freely searching models to see if the covariate of
interest appears in the final best model (unclamped best model), or clamping the covariates
of interest into every model throughout the search process and testing for any significant
associations in the final best model (clamped best model). Our findings indicated that while
PRBC administration was modestly significant (Table 3, Table 4), in general blood products
and crystalloid administration were not strongly associated with MOD in either clamped or
unclamped searches for two (unclamped, clamped) best approximating models. The fact that
there is no single resuscitation component with a strong association to MOD after this type
of multi-level analysis brings into question previous theories of causality between these
products and MOD.

The findings of our study may have several implications for the evolving field of post-injury
resuscitation. There is an evolving paradigm shift towards the early and aggressive
utilization of blood products brought about by recent literature supporting the concepts of
“damage control resuscitation”. Recent retrospective studies have shown there to be a
survival benefit in the administration of blood products in patients in hemorrhagic shock in
ratios approaching that of whole blood.22, 39, 41, 42 It is thought that this benefit is largely
due to the prevention and treatment of the now recognized early coagulopathy associated
with severe injury and hemorrhagic shock. Given the historical literature on the association
of blood product transfusion with systemic immune modulation and adverse outcomes, there
is understandable concern on how the incorporation of damage control resuscitation
principles will impact post-injury outcomes such as MOD. However, as mentioned
previously, limitations on existing studies prevent the certainty of a causal relationship
between blood product administration and MOD. Our data further suggests that the
associations between blood products and crystalloid administration and MOD may be
confounding markers of patients at high-risk of MOD rather than causal agents themselves.

There are several limitations of this study which must be acknowledged. Although the
Trauma Glue Grant dataset is arguably the most thorough and precise prospective cohort
study of severely injured patients at risk for MOD to date, this is a secondary analysis and
was not designed nor powered to be a definitive study to define the role of early volume
resuscitation components to the ultimate development of post-injury MOD. Furthermore,
information on the age and leukoreduction status of transfused PRBC units was not available
for inclusion in the model. Despite the ongoing advancement and refinement of modeling
techniques such as those utilized here, observational analyses of populations with the multi-
factorial complexity of disease processes such as severe blunt traumatic injury and MOD
may never be able to fully link causality to outcome. The answer of whether or not
resuscitation components such as blood products and crystalloid have any causal link to
outcomes such as MOD and mortality in this severely injured patient population will only be
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answered through carefully designed prospective interventional trials of post-injury volume
resuscitation protocols.

Conclusion
The most effective strategy for early volume resuscitation from traumatic hemorrhagic
shock remains controversial. In this study, we sought to further elucidate the potential
relationships of the individual major volume resuscitation components, including blood
products and crystalloid solution, with post-injury MOD. When controlling for all major
components of acute volume resuscitation, massive-transfusion volumes of PRBC’s within
the first 12 hours of resuscitation are modestly associated with MOD, while FFP and large
volume crystalloid administration are not independently associated with MOD. Previous
reported associations of blood products and large-volume crystalloid with MOD may be
reflecting overall resuscitation requirements and injury severity rather than independent
causation. Ultimately, prospective interventional trials of clearly defined volume
resuscitation protocols will be necessary to elucidate the optimal early resuscitation strategy
to achieve adequate tissue perfusion, prevent and correct coagulopathy, while also
minimizing risk of post-resuscitative complications such as MOD.
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Figure 1. Receiver Operating Characteristic Curves for Logistic Regression Models
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Table 1

Model Covariates

Primary Covariates

 Total PRBC administered 0-12 hrs. (U) continuous

 Total FFP administered 0-12 hrs. (U) continuous

 Total Crystalloid administered 0-12 hrs. (L) continuous

Secondary Covariates

 Age continuous

 Gender male/female

 New Injury Severity Score (NISS) continuous

 AIS Head region ≥3 yes/no

 AIS Abdomen region ≥3 yes/no

 AIS Thorax region ≥3 yes/no

 AIS Extremity region ≥3 yes/no

 AIS Spine region ≥3 yes/no

 PRBC:FFP ratio 0-12 hrs. continuous

 APACHE II admission score continuous

 Max. serum Lactate 0-6 hrs. continuous

 Max. Base deficit 0-6 hrs. continuous

 Vasopressor use 0-24 hrs. yes/no

 Body mass index (BMI) continuous

 Comorbidity: COPD yes/no

 Comorbidity: Diabetes yes/no

 Comorbidity: Chronic renal disease yes/no

 Comorbidity: Hypertension yes/no

 Comorbidity: Liver disease yes/no

 Glucose >200 0-24 hrs yes/no

PRBC - packed red blood cells, FFP - fresh frozen plasma, AIS - Abbreviated Injury Score (U) - units, (L) - Liters, Total platelets administered
0-12 hrs and Total cryoprecipitate were analyzed in prior searches but not reported here due to poor performance.
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Table 2

Study Population

Demographics Median IQR

Age 41 26 - 54

NISS 34 27 - 48

Max. base deficit 0-6 hrs. -9.35 (-12.65) - (-6.7)

BMI 26.8 23.8 - 31.2

Acute care LOS (d) 19 11 - 31

Resuscitation parameters

PRBC administered 0-12 hrs. (U) 4.64 2.14 - 8.28

FFP administered 0-12 hrs. (U) 1.66 0 - 5.00

Plts administered 0-12 hrs. (U) 0 0 - 0.77

Cryo administered 0-12 hrs. (U) 0 0 - 0

PRBC:FFP ratio 0-12 hrs. 2.00 1.20 - 3.56

PRBC:FFP ratio 0-24 hrs. 2.00 1.25 - 3.75

Crystalloid administered 0-12 hrs. (L) 9.77 6.91 - 13.88

Colloid administered 0-12 hrs. (L) 0 0 - 0

NISS - New injury severity score, BMI - Body mass index,(d) - days, (U) - Units, (L) –Liters PRBC - packed red blood cells, FFP - fresh frozen
plasma, Plts - platelets, Cryo-cryoprecipitate
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Table 3

Best model Robust Odds Ratio Estimates for 28-day MOD

OR 95% CI

Male gender 2.20 1.55 - 3.10*

Serum Lactate >6.2 (mm/L) 0-6 hrs. 2.05 1.49 - 2.81*

APACHE II >33 2.07 1.49 - 2.88*

Vasopressor utilization 0-24 hrs. 2.08 1.49 - 2.89*

PRBC administration >9.5 (U) 0-12 hrs. 2.06 1.44 - 2.94*

NISS >34 1.83 1.36 - 2.49*

BMI >28 1.60 1.20 - 2.14*

Comorbidity: Liver disease 2.52 1.32 - 4.81*

Comorbidity: Diabetes 1.14 0.74 - 1.77

Comorbidity: COPD 1.69 0.89 - 3.22

FFP administration >7.8 (U) 0-12 hrs. 1.14 0.74 - 1.77

OR - Robust Odds Ratio estimates, CI - confidence interval, (U) - Units, PRBC - packed red blood cells, FFP - fresh frozen plasma, NISS - New
injury severity score, BMI - Body mass index, COPD - Chronic obstructive pulmonary disease,

*
p<0.05
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Table 4

Best model Robust Odds Ratio with clamped hypothesis testing

OR 95% CI

Male gender 2.23 1.58 - 3.16*

Serum Lactate >6.2 (mmol/L) 0-6 hrs. 2.01 1.46 - 2.76*

Vasopressor utilization 0-24 hrs. 1.97 1.41 - 2.74*

APACHE II >33 1.97 1.40 - 2.76*

NISS >34 1.77 1.31 - 2.39*

BMI >34 1.62 1.21 - 2.17*

Age >49 (yrs.) 1.50 1.10 - 2.04*

Clamped variables

PRBC administration >9.5 (U) 0-12 hrs. 1.91 1.32 - 2.76*

FFP administration >7.8 (U) 0-12 hrs. 1.00 0.78 - 1.86

Crystalloid administration > 12.4 (L) 0-12 hrs. 1.23 0.89 - 1.70

OR - Robust Odds Ratio estimates, CI - confidence interval, NISS - New injury severity score, BMI - Body mass index, PRBC - packed red blood
cells, FFP - fresh frozen plasma, (U) - Units, (L) - Liters,

*
p<0.05
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