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Abstract

Introduction: High lactate values are associated with adverse
outcomes in almost all clinical situations, lactate levels above 2
mmol/L are proposed as an early and reliable marker of tissue
hypoperfusion, and lactate clearance during treatment has also
been proposed during resuscitation as a prognostic factor.

Objective: To determine the association between the initial
value of lactate and its clearance after 6 and 24 hours in trauma
patients with mortality.

Materials and methods: A subanalysis of a prospective cohort
collected between March 2014 and October 2016 was carried out at
the San Vicente Fundacién University Hospital (Medellin,
Colombia), with trauma patients over 18 years of age. Lactate and
clinical variables were measured at admission, at 6 and at 24 hours.
The association of lactate levels at admission and clearance with in-
hospital mortality was estimated, using logistic regression models.

Results: A total of 251 patients met the inclusion criteria, 15.5%
died, 45.4% required admission to intensive care, in patients who
died the lactate at admission was 4.6mmol/L (Interquartile
range=2.9-6.9). The adjusted logistic regression model showed
that lactate on admission, lactate clearance of 50% (0-24hours),
trauma mechanism, and Sequential Organ Failure Assessment
score were independent factors associated with mortality.

Conclusion: High values of lactate at admission are associated
with greater probability of dying and its clearance is an indepen-
dent factor of mortality in those who enter with high lactate values.

Resumen

Introduccién: Valores elevados de lactato se relacionan con
desenlaces adversos en casi todas las situaciones clinicas, los
niveles de lactato por encima de 2mmol/L se proponen
como marcador temprano y confiable de hipoperfusién tisular,
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igualmente se ha propuesto la depuracién de lactato durante la
reanimacién como factor pronoéstico.

Objetivo: Determinar en pacientes traumatizados la asocia-
cién del valor inicial de lactato y su depuracién después de 6 y 24
horas con mortalidad.

Materiales y métodos: Se realizd un sub-andlisis de una
cohorte prospectiva recolectada entre marzo de 2.014 y octubre de
2.016 en el Hospital Universitario San Vicente Fundacién
(Medellin, Colombia), con pacientes mayores de 18 afios poli
traumatizados. Se midié el lactato y las variables clinicas al
ingreso, a la hora 6 y a las 24. Se estimé la asociacién con
mortalidad hospitalaria, los niveles de lactato al ingreso y su
depuracién, mediante modelos de regresién logistica.

Resultados: 251 pacientes cumplieron criterios de inclusién, el
15.5% fallecieron, el 45.4% requirieron ingreso a cuidados
intensivos, en pacientes que murieron el lactato al ingreso fue
de 4,6 mmol/L (IQR=2,9-6,9), en el modelo de regresién logistica
ajustado se encontré que el lactato al ingreso, la depuracién de
lactato del 50% (024 horas), el mecanismo de trauma y el puntaje
de SOFA fueron factores independientes asociados con mortal-
idad.

Conclusién: Valores altos de lactato al ingreso se asocian con
mayor probabilidad de morir y en quienes ingresan con valores de
lactato elevados, su depuracién es un factor independiente de
mortalidad.

Introduction

Several studies have determined the role of lactate
elevation and its clearance as predictors of mortality
and stay in the intensive care unit (ICU) in cases of sepsis,
cardiopulmonary resuscitation, severe burns. Blood lac-
tate levels above 2mmol/L are proposed as an early and
reliable marker of tissue hypoperfusion and, therefore,
their measurement would be useful in critically ill patients
at risk of developing shock due to any etiology.'™ It has
also been postulated that clearance of lactate levels during
resuscitation is a prognostic marker that indicates the
patient’s response to treatment. Persistently elevated
lactate seems to be associated with mortality and
prolonged hospital stay in trauma patients.>”’

The objective of this study was to prospectively
determine the association of the initial lactate value with
mortality, and its clearance after 6 and 24 hours, in a group
of trauma patients.

Materials and methods

Subanalysis of a prospective cohort collected from March
2014 to October 2016 at the Hospital Universitario San
Vicente Fundacién—HUSVF—(Medellin, Colombia). This is
a high complexity university hospital with 672 beds, 173
beds of intensive and intermediate care and 11,905 annual
trauma consultations. The study was approved by the
bioethics committee of the Institute of Medical Research of
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the Faculty of Medicine—Universidad de Antioquia through
act No. 008 of May 17, 2012 and the committee of ethics of
the HUSVF research through act No. 15-2013 of December
13, 2013. The informed consent was obtained in writing by
each patient or his representative. The study was con-
ducted in accordance with the ethical principles for medical
research in human beings (Declaration of Helsinki of the
World Medical Association). It was financed by the Science,
Technology and Innovation Institute—Colciencias—(code
111556933334) and the Universidad de Antioquia.

Patients over 18 years old with multiple trauma defined as
the involvement of 2 or more areas (head, face, extremities,
thorax, abdomen, or soft tissues), were included. Burn
patients should have confirmed second degree with 20% of
the compromised body area, or third degree burns with 10%
of the body area involved. In addition, the collection of
information corresponding to vital signs and physical
findings of the patients had to be carried out by the trained
personnel of the project within the first 6 hours of admission
to the hospital. Referred patients or hospitalized in another
institution for more than 24hours before admission,
discharge or remission in the first 24hours of admission,
diseases that prevent the standardized taking of clinical
parameters (amputation, burns, extensive skin diseases in
upper limbs), Raynaud’s phenomenon or peripheral arterial
disease, denial of the patient/family member/attending
physician, screening after 6hours of admission to the
institution, previous participation in the study and non-
resuscitation orders were excluded.

Standardized measurements were made by nurses
belonging to the study, for the following signs upon
admission, 6 and 24hours after the beginning of emer-
gency treatment: capillary refill time, heart rate (HR),
systolic pressure, diastolic pressure, pulse pressure, mean
arterial pressure, shock rate, respiratory rate, and temper-
ature. Simultaneously with the clinical evaluation, blood
samples were taken for lactate measurement in the same
periods of time, and the scores were calculated: Charlson
Index—which estimates 10-year survival according to
comorbidities—Acute Physiology and Chronic Health
Evaluation II (APACHE II); the sequential organ failure
assessment (SOFA); and Revised Trauma Score (RTS).**°

Lactate serum was determined with the Lactic Acid
assay ARCHITECT c Systems and AEROSET System
(Reference 9D89-20; Abbott Laboratories, Chicago, IL).
The detection limit is 0.05mg/dL and its inaccuracy is
+6.3% of the variation coefficient. Results were converted
from mg/dL to mmol/L following the following equation,
according to the manufacturer’s instructions: mmol/L=
mg/dL x k (where k: 0.111). The outcome evaluated was in-
hospital mortality up to day 28.

Statistical methods

To estimate the association between the outcome of
hospital mortality and the initial values of lactate and its



clearance, several univariate, and multivariable logistic
regression models were adjusted. Finally, a multivariate
logistic regression model adjusted by trauma mechanism,
RTS score, Sequential Organ Failure Assessment (SOFA),
APACHE II, shock rate, lactate on admission, clearance of
10% lactate between admission and 6hours (1=second)
was performed. Lactate value equal to or greater than 90%
of the first, 0O=second lactate value less than 90% of the
first, 50% lactate clearance between admittance and 24
hours (1=third lactate value equal or higher 50% of the
first, 0=third lactate value less than 50% of the first).

The missing data for APACHE II and SOFA, approxi-
mately 5%, were assumed to be normal. Lactate variables
at admission, 6 and 24hours had a shortage of 15, 19, and
24 observations, respectively, for which a multiple
imputation technique was performed with 100 iterations
taking into account the variables of age, sex, RTS score,
Charlson index, SOFA score, APACHE II score and type of
trauma, so as to guarantee the best estimator close to the
true parameter of the variables.

Results

During the recruitment period, 494 trauma patients were
evaluated, of which 251 met the inclusion criteria (Fig. 1).

The median age was 33 years (interquartile range (IQR) =
26-47), being higher in patients who died (44 years, IQR=
29-51); 90% were men (n=226). The median Charlson index
was 0 (IQR=0-0), SOFA was 2 (IQR=1-6), being almost 3
times higher in the deceased (7, IRQ=5-9) and APACHE II
of 8 (IQR=4-14), being twice the value in deceased patients
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(16, IQR=13-21). In the first 24hours they received 4060
cm? of intravenous fluids (IQR =3000-6500). Patients who
died received more than 2000 additional cm?®. 25.1% of the
cohort (n=63) required the use of vasopressors and in 41.3%
(n=26) of them a combination of 2 medications was used,
31.9% of the patients were transfused with a higher
percentage in patients who died 53.9%. 50% of the patients
were transfused with 4 units of blood products, in general
venous saturation was 96% without differences between
the groups, with a greater percentage in patients who died.
45.4% (n=114) of the participants required admission to
intensive care. The median stay in the ICU and hospital stay
was 5 days (IQR=2-10) and 7 days (IQR=3-16), respectively.
Mortality was 15.5% (n=39). 58.2% (146) of the included
patients presented penetrating injuries, 12 (30.8%) of them
died and 41.8% (105) patients presented closed trauma, the
mortality in this group was 69.2% (Table 1).

Traumatized patients who died had higher capillary
refill values 2.9seconds, (IQR=2-3.7) versus 2.1 in those
who survived (IQR=1.8-2.9), as well as lactate values on
admission 4.6 mmol (IQR=2.9-6.9) versus 3.7 in those who
survived (IQR=2.5-5.3), the same sequence is maintained
for the measurements taken at 6 and 24 hours, as shown in
Table 2.

Table 3 describes the lactate change, capillary refill, and
shock index between the 0 to 6 and 0 to 24hours. The
patients who died cleared less lactate (delta —0.4, IQR=—2-
0.8, vs 0.8, IQR=-0.2-2.1 among survivors), did not
improve capillary refill (delta —0.09, IQR=-0.2-0.3, vs 0.2
IQR=-0.1-0.5 among survivors), nor the shock index
(delta 0.01, IQR=-0.06-0.14 vs 0.03, IQR=-0.05-0.17).

Eligible patients
n=494

Included in the study
n=251(50.8%)

Excluded from the study n = 243 (49.2%)
* Screened after 6 hours (28.4%)

* Amputation / burn / dermatosis in upper limbs
(23.9%)

* Referred with hospitalizations over 24 hours (21.4%)
* High / remission in the first 24 hours (17.7%)
* Non-resuscitation order (4.1%)

* Denial of the patient / relative / attending physician
(2.9%)

* Previous participation in the study (0.8%)
* Precondition of COAD / PAD (0.4%)

* Raynaud's phenomenon (0.4%)

Figure 1. Study population. COAD =chronic occlusive arterial disease, PAD =peripheral arterial disease.

Source: Authors.
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Table 1. Clinical characteristics and clinical course.

Age’

Total 251 (100%) n(%)

33 (26-47)

Alive 212 (84.5%) n(%) Deceased 39 (15.5%) n(%)
33 (26-45) 44 (29-51)

Male gender

226 (90.0%)

188 (88.7%)

38 (97.4%)

Race

Mixed 236 (94.0%) 199 (93.9%) 37 (94.9%)

Afro-Colombian 15 (6.0%) 13 (6.1%) 2 (5.1%)
Charlson index” 0 (0-0) 0 (0-0) 0 (0-0)
SOFA total score” 2 (1-6) 2 (0-5) 7 (5-9)
Total APACHE II” 8 (4-14) 6 (3-11) 16 (13-21)
RTS" 7.1 (6-7.8) 7.8 (6.4-7.8) 5 (4.1-6.9)
Intravenous fluids 241 (96.0%) 203 (95.8) 38 (97.4%)

Dosage (mL) accumulated 24
hours”

4.060 (3.000-6.500); N=231

4.000 (2.500-6.000); N=203

6.175 (4.030-8.750); N=28

Use of vasopressors

63 (25.1%)

40 (18.9%)

23 (59%)

Additional vasopressor

26 (41.3%)

10 (25%)

16 (69.6%)

Blood transfusion

80 (31.9%)

59 (27.8%)

21 (53.9%)

Transfused units

4 (2-12)

4 (2-12)

4 (3-12)

Hemoglobin

13.2 (11.2-14.7)

13.4 (11.6-14.8)

11.4 (9.8-14.4)

Pa0,/FiO, value

319 (211-514)

323 (235-502)

255 (129-598)

Venous saturation

96 (95-98)

96 (95-98)

95 (93-98)

Admitted to ICU

114 (45.4%)

84 (39.6%)

30 (76.9%)

Mechanical ventilation

93 (37.1%)

60 (28.3%)

33 (84.6%)

Days in ICU"

5 (2-10)

7 (2-12)

2 (1-3)

Hospital stay”

7 (3-16)

8 (4-18)

2 (1-4)

Type of trauma

Penetrating trauma

146 (58.2%)

134 (63.2%)

12 (30.8%)

Closed trauma

105 (41.8%)

78 (36.8%)

27 (69.2%)

APACHE II=Acute Physiology and Chronic Health Evaluation II, ICU=intensive care unit, RTS=Revised Trauma Score, SOFA =Sequential Organ Failure

Assessment.
Median (interquartile range).
Source: Authors.

In the univariate analysis, lactate at admission, non-
depuration of 10% and 50%, trauma mechanism, RTS,
SOFA, and APACHE II scores were associated with
mortality. When performing the multivariate analysis,

only the association with non-clearance of lactate of 50%

(0—24hours) and SOFA score was maintained (Table 4).
Taking into account that the lactate variables at

admission, 6 and 24hours presented some missing data,
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Table 2. Clinical variables at Ohour and vital status at discharge.

Variable

Live 212 (84.5%)
Me (IQR)

Deceased 39
(15.5%) Me (IQR)

6hours

Alive 212 (84.5%)
Me (IQR)

Deceased 39
(15.5%) Me (IQR)

24hours

Alive 212 (84.5%)
Me (IQR)

Deceased 39
(15.5%) Me (IQR)

SBP 116 (100-130) 108 (90-120) 120 (108-130) 117 (101-130) | 120 (110-131) 115 (100-128)
DBP 70 (64-82) 75 (60-85) 73 (65-80) 70 (60-81) 72 (67-82) 67 (60-76)
MBP 87 (77-95) 85 (73-95) 89 (91-95) 85 (75-93) 89 (82-97) 83 (71-94)
Pulse pressure 42 (32-50) 32 (18-45) 45 (38-55) 43 (36-57) 46 (39-55) 50 (34-57)
HR 93 (81-103) 95 (82-110) 90 (80-100) 94 (80-107) 89 (78-98) 95 (82-114)
RR 19 (17-21) 19 (17-22) 18 (16-20) 17 (16-19) 17 (16-20) 18 (15-20)
Shock index 0.8 (0.7-1) 0.8 (0.7-1.2) 0.8 (0.6-0.9) 0.8 (0.6-0.9) 0.7 (0.6-0.8) 0.8 (0.7-0.9)
Capillary refill 2.1 (1.8-2.9) 2.9 (2-3.7) 2 (1.7-2.5) 2.6 (2-3) 1.8 (1.4-2.1) 2.5 (2-2.7)
Temperature 36.4 (36-37) 36.1 (36-36.7) 36.6 (36-37) 36.3 (36-36.8) | 36.9 (36.4-37.1) | 36.6 (36-37)
Glasgow 15 (13-15) 6 (3-10) 15 (13-15) 6 (3-12) 15 (14-15) 7 (5-12)
Lactate, mmol/L. | 3.7 (2.5-5.3) 4.6 (2.9-6.9) 2.3 (1.6-4) 5.2 (3.2-8.2) 1.7 (1.3-2.3) 2.4 (1.8-5.3)

Me (IQR)=Median (interquartile range). HR=heart rate, RR=respiratory rate, MBP=mean blood pressure, DBP=diastolic blood pressure, SBP=systolic

blood pressure.
Source: Authors.

an analysis was made with the imputed data finding that
the adjusted model the lactate at admission, non-
clearance of lactate of 50% (0-24hours), the trauma
mechanism, and the SOFA score were independent factors
associated with mortality (Table 5).

Table 3. Differences between living and deceased with respect to
changes in lactate, capillary refill, and shock index.

Variable

Vital status

Alive Delta
(IQR)

Deceased Delta
(IQR)

Delta lactate 0-6 0.8 (—0.2-2.1) —0.4 (-2-0.8)

Delta lactate 0-24 1.7 (0.5-3.1) 0.7 (—0.9-2.4)
Delta capillary refill 0-6 | 0.2 (-0.1-0.5) | —0.09 (~0.2-0.3)
Delta capillary refill 0-24 | 0.5 (0.2-1) —0.1 (—0.2-0.5)

Delta shock index 0-6

0.03 (~0.05-0.17)

0.01 (—0.06-0.14)

Delta shock index 0-24

0.07 (~0.04-0.24)

~0.06 (—0.15-0.21)

Delta was calculated by subtracting the second or third measurement from

the first measurement.

IQR=Interquartilic range

Source: Authors.

Table 4. Univariate and multivariate analysis for mortality with
respect to the first measurement of the variables.

Multivariate

Univariate

Variable OR (95% CI) OR (95% CI)

Lactate, mmol/L 1.1(1-1.2) | 0.021 1.1 (0.9-1.3) | 0.312

Lactate clearance, | 3.8 (1.7-8.5) | 0.001 | 1.1 (0.3-4) 0.896
10% (0-6hours)

Lactate clearance 3.4 (1.2-9.6) | 0.022 | 8.1 (1.8-37.3) | 0.007
50% (0-24hours)"

Trauma 3.9 (1.9-8.1) | 0.000 | 1.9 (0.5-7.1) | 0.323
mechanism*

RTS Score 0.5 (0.4-0.6) | 0.000 | 1(0.5-1.9) | 0.955

SOFA Score 1.5 (1.3-1.7) | 0.000 | 1.5 (1.2-2) | 0.002

APACHE I Score | 1.2 (1.1-1.3) | 0.000 | 1 (0.9-1.2) | 0.731

Shock index 1.3 (0.5-2.9) | 0.584 | 0.3 (0.1-1.7) | 0.176

APACHE II=Acute Physiology and Chronic Health Evaluation II, CI=
confidence interval, OR=o0dds ratio, RTS=Revised Trauma Score, SOFA=
Sequential Organ Failure Assessment.

“Clearance of 10% between the initial lactate and that of 6hours; 1. No
clearance of 10% between the initial lactate and that of 6hours.

750% clearance between the initial and 24-hour lactate; 1. No 50% clearance
between the initial lactate and the 24-hour lactate.

fPenetrating; 1. Closed.

Source: Authors.
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Table 5. Univariate and multivariate analysis for mortality with
respect to the first measurement of the variables (imputed
lactate).

Multivariate

Univariate

Variable OR (95% CI) OR (95% CI)

Lactate, mmol/L 1.1 (1-1.2) | 0.009 | 1.3 (1.1-1.5) | 0.006

Lactate clearance 3.1 (1.5-6.2) | 0.002 1.8 (0.6-5.4) | 0.311
10% (0-6hours)”

Lactate clearance 2.8 (1.3-5.9) | 0.007 | 6.9 (1.9-24) | 0.003
50% (0-24hours)"

Trauma 3.9 (1.9-8.1) | 0.000 | 3.6 (1.2-10.8) | 0.024
mechanism?

RTS Score 0.5 (0.4-0.6) | 0.000 | 0.6 (0.4-0.9) | 0.036

SOFA Score 1.5 (1.3-1.7) | 0.000 | 1.3 (1.1-1.7) | 0.012

APACHE II Score 1.2 (1.1-1.3) | 0.000 | 0.9 (0.9-1.1) | 0.920

Shock index 1.3 (0.5-2.9) | 0.584 | 0.6 (0.2-1.9) | 0.385

APACHE II=Acute Physiology and Chronic Health Evaluation II, RTS=
Revised Trauma Score, SOFA =Sequential Organ Failure Assessment.
“Clearance of 10% between the initial lactate and that of 6hours; 1. No
Clearance of 10% between the initial lactate and that of 6hours.

"50% Clearance between the initial and 24-hour lactate; 1. No 50% clearance
between the initial lactate and the 24-hour lactate.

*Penetrating; 1. Closed.

Source: Authors.

Discussion

Shock is defined as a state of cellular and tissue hypoxia
due to an imbalance between delivery and oxygen
consumption or inadequate utilization,"* when the oxy-
gen supply falls below a critical threshold, and it is not
possible to satisfy the needs of the cells. This imbalance
results in a cellular hypoxia, the energy metabolism
becomes totally dependent on anaerobic glycolysis.
Anaerobic glycolysis sharply increases the production of
cellular lactate, which diffuses in the blood during
prolonged ischemia of the cells. Therefore, high concen-
tration of circulating lactate often indicates inadequate
tissue oxygenation due to lack of supply and/or oxygen
consumption.

Multiple trauma patients present alterations in systolic
blood pressure and HR and a variable degree of tissue
hypoperfusion, increased anaerobic metabolism, and
metabolic acidosis; even in the presence of compensated
shock.

This study corresponds to an evaluation of the
prognostic significance of lactate in patients with trauma
in a HUSVF cohort of Medellin over a period of 31 months.
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The lactate measured at admission was evaluated as a
biomarker of tissue hypoxia in trauma and its clearance
during the first 24hours of hospitalization.

In the subgroup of infection of this same cohort,
Londofio et al'? failed to demonstrate a correlation
between the clinical findings of hypoperfusion demon-
strated at physical examination and lactate values; and
found lactate value at admission as an independent
prognostic marker for mortality, indicating the impor-
tance of knowing the lactate value to guide resuscitation
goals.

In a study published in this same journal™ in a
prospective cohort of 196 patients diagnosed with hemor-
rhagic shock, lactate was measured at admission and 6
hours in addition to other clinical variables. When lactate
serum clearance was less than 20% at 6 hours, was found
to be a risk factor for mortality. In our study, we found that
the initial lactate value can discriminate by itself, the
severity of the patients, being an independent prognostic
marker for mortality (Odds ratio (OR)=1.1, 95% confidence
interval (CI): 1-1.2) and non-clearance of at least 10% at 6
hours has an OR of 3.8 (95% CI: 1.7-8.5) for risk of death,
variables that can provide additional prognostic informa-
tion in this type of patients.

Several studies have evaluated the prognostic value of
lactate and its clearance in multiple trauma patients:
Brown et al’* measured plasma lactate value in 1168
patients transported by helicopter to a level I trauma
center and found that the median lactate was higher in
patients who died compared with survivors 3.8 versus 2.3
(P<0.05), in our study the median was higher 4.6 versus
3.7, but it is consistent with what was found by these
authors.

It has been postulated that the use of alcohol and
vasoactive substances induce metabolic acidosis which
decreases the value of lactate and Base Excess measure-
ments to predict mortality in trauma patients. Dunne
et al'® prospectively evaluated a cohort of 15,179 patients
and confirmed that the lactate and Excess base values are
independent predictors of mortality in trauma patients
and the consumption of alcohol and vasoactive substan-
ces do not modify their predictive capacity for death, ICU
stay and hospital stay.

Ouellet et al’® retrospectively analyzed a cohort of 449
closed trauma patients and found that those who died had
a greater median value of lactate than survivors (3.5 vs 2.2
P<0.05). In our study of the 105 patients with closed
trauma, we also found a higher median in the deceased
patients compared that of survivors (4 vs 3.8).

We found that the initial value of lactate levels provides
important prognostic information superior to clinical
signs in a broad spectrum of trauma patients. The
information from previous reports that the lactate value
at admission is strongly related to mortality in trauma-
tized patients is confirmed in this group. In the univariate
analysis, the association of the trauma mechanism, lower
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RTS score, higher values of SOFA, and APACHE with
mortality were also found.

Recently, a systematic review was published that
sought to determine the value of the measurement of
lactate levels taken on admission to emergency services in
trauma patients, recruiting 44,154 patients from 28
studies. This review showed an association of high lactate
values on admission with the risk of dying and probably
with other outcomes such as hospitalization time, ICU
time, use of vasopressors, transfused blood units, and
organ failure."”

Some studies have also evaluated the prognostic value
of lactate clearance in traumatized patients. Odom et al’
evaluated the lactate values at admission and their
clearance after adjusting severity scales in a group of
trauma patients. Lactate was divided into 3 groups as
follows: normal (less than 2.5mmol/L, between 2.5 and 3.9
mmol/L, and 4 or more mmol/L). Clearance at 6 hours was
also subdivided in groups, as follows: 60% or more, 30% to
59%, and less than 30% In this study, patients with high
lactate at admission were found to have higher mortality.
Adjusted by age and Injury Severity Score, the initial
lactate level was a predictor of mortality, being signifi-
cantly higher in patients with lactate higher than 4mmol/
L. Clearance was also subdivided into groups. Patients
whose lactate cleared by 60% or more of its initial level,
had lower mortality than those with 30% or less’ In our
study, we found that the 50% non-clearance between the
initial lactate and the 24-hour lactate increased the risk of
dying by 2.8 times more than in those who achieved this
clearance (95% CI: 1.3-5.9), and when adjusted for
variables such as trauma mechanism, RTS score, SOFA
score, APACHE II score, and shock the risk is even higher
(OR 6.9, 95% CI: 1.9-24).

Another study with 586 traumatized patients, 84% with
closed trauma and 16% with penetrating trauma, found
that higher lactate levels at admission correlated with
higher mortality. The patients whose lactate cleared less
than 20% of their initial lactate value in the first 2hours,
had a worse result.®

We also found that among patients with high initial
lactate and clearance measured at 6 and 24 hours, closed
trauma, SOFA, APACHE II, RTS scores are prognostic
factors for mortality in trauma patients. In the multi-
variate analysis, independent prognostic factors associ-
ated with mortality were the lactate values at admission,
50% non-clearance at 24hours, the trauma mechanism
and SOFA score. Oliveros-Rodriguez et al,’® in an
observational study in 233 trauma patients admitted
to the ICU between 2010 and 2014, found a greater
capacity to discriminate lactate when it remains elevat-
ed over 2.35mmol/L at 24hours with an OR of 1.65 (95%
CI: 1.27-2.13).

Gonzalez et al conducted a systematic literature review
to evaluate lactate clearance as a prognostic factor in
penetrating trauma, selected 6 papers that included 350
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patients, found a heterogeneity in the populations
included in the studies and in the therapeutic interven-
tions and that the value of lactate clearance in trauma
patients is not standardized. The conclusion of the review
was that persistently elevated lactate seems to increase
mortality and hospital stay in this population.™

There are some methodological considerations about
this work. Although the spectrum of patients recruited is
broad, the selection was done through convenience
sampling and the group does not necessarily represent
patients with more severe lesions or in a higher state of
hypovolemic shock which limits the applicability of the
findings. Another limitation, given the sample size, was
the inability to establish subgroups according to the
trauma mechanism. Finally, some conditions that could
affect the clearance of lactate such as liver or kidney
involvement were not considered.

In conclusion, we demonstrate in a prospective cohort
of trauma patients that high lactate values at admission
are associated with a higher probability of dying, and that
in those who enter with high lactate values, clearance is
an independent predictor of death.
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