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Evaluation of several laboratory tests to monitor posttraumatic condition
of polytrauma patients
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Objective Blood serum biochemical parameters (total protein and lactate) were evaluated to monitor posttraumatic condition of
polytrauma patients. Material and methods The study included 22 polytrauma patients. Depending on severity of trauma the
patients were divided into three groups; in the first group, the ISS being up to 15 (n = 6, mean age, 36.4 + 13.0 years); in the second,
the ISS measuring from 16 to 24 (n = 8, mean age 34.5 + 11.6 years); and in the third, the ISS being more than 25 (n = 8, mean age
38.6 £ 8.7 years). Venous blood total protein and lactate concentration was measured during posttraumatic period. Results The
findings showed intergroup statistically significant differences in the level of total protein with minimal decrease in patients of the
first group, and maximum decrease in the third group. No intergroup statistically significant differences were observed in lactate
concentration of the study groups. An extent of hypoproteinemia was found to have greater correlation with severity of trauma than
lactacidemia. Hypoproteinemia was shown to be caused by intense catabolism during the first 3 days after trauma, and by low protein
production for more than 3 days. Conclusion Serum total protein in polytrauma patients was shown to be a more meaningful

measure to evaluate severity of polytrauma and monitor therapeutic interventions as compared to lactacidemia.
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INTRODUCTION

Several scoring systems (APACHE I-llI,
SAPS I-II, ISS, etc.), have been developed to
evaluate severity of polytrauma patients incorpo-
rating laboratory data [1-4]. However, there is the
continued search for new laboratory tests to assess
severity of trauma (growth factors, hormones, ge-
netic markers, etc.) [5-9] and prognostic algo-
rithm of polytrauma severity to predict mortality
based on the known and widely used tests [10-14].
The established algorithms and new evaluation
methods of polytrauma severity are not used in

clinical practice to monitor posttraumatic period
with algorithms being incomplete. For this we
showed the possibility of using total protein and
blood lactate levels to evaluate severity of multi-
ple skeletal injury [15, 16] that, in our opinion,
can be applied to monitor polytraumatized patient.

Objective of the study was to assess possibili-
ties with application of several laboratory bio-
chemical tests (total protein and blood lactate) for
posttraumatic monitoring of polytraumatized pa-
tient.

MATERIAL AND METHODS

The study included 22 polytraumatized patients
who were admitted to the trauma unit of the Iind
municipal hospital, Kurgan as emergencies 30 to
120 minutes after RTA. All patients were exam-
ined and received specialized assistance according
to federal standards and orders of Ministry of
Health of the Russian Federation.

The study excluded patients who died in ICU 7
to 30 days following the admission, HIV, hepatitis
patients and drug addicts. Retrospective study did
not include patients with posttraumatic complica-

tions (pneumonia, delayed regeneration).

Injury Severity Score (ISS) was used to assess
the patients. Depending on severity of injury the
patients were subdivided into three groups, the
first group including patients with ISS score range
from 0 to 15 (n = 6, mean age 36.4 + 13.0 years);
the second group, with ISS score range from 16 to
24 (n = 8, mean age 34.5 £ 11.6 years); the third
group, with ISS scores over 25 (n = 8, mean age
38.6 + 8.7 years). Thus, the patients were compa-
rable by age.
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Blood loss (an important parameter to assess
blood variables) in the first group measured
1975+ 991 ml on average; in the second group,
2250 £+ 1028 ml; in the third, 2525 + 750 ml with
differences being insignificant between the groups.

Automatic biochemical analyzer Hitachi/BM
902 (F. Hoffmann-La Roche Ltd./ Roche Diagnos-
tics GmbH) was used to measure posttraumatic
total protein and lactate in the serum of venous
blood with Vital Diagnostic chemical agents (St.
Petersburg, Russia). Blood serum variables of 15
healthy persons aged from 25 to 40 years were
employed as reference values.

The clinical trial was approved by ethical
committee of the Russian Ilizarov Centre “Restor-
ative Traumatology and Orthopaedics”, Ministry
of Health RF.

The results are presented in Table 1 with arithme-
tic average and standard deviation (X + SD). The
Kruscal Wallis non parametric test was used to de-
termine significance of differences between the
groups followed by multiple comparisons of Dunn’s
test. Statistical dependence between the ranking of
variables was measured with Spearman’s rank corre-
lation coefficient (rs). The differences were statisti-
cally significant with significance level of p < 0.05.

RESULTS

Dynamics in concentration of blood total pro-
tein and lactate in the study groups during post-
traumatic observation is presented in Table 1.

Statistically significant differences in total protein
levels were observed between the groups during ob-
servation period. Minimal decrease in total protein
was recorded in patients of the first group, and max-
imal decrease of the values noted in the third group.
No statistically significant differences in lactate lev-
els were observed between the groups with the me-
tabolite concentration being greater than reference
values on average in patients of all the groups

throughout the observation period. The findings are
likely to indicate to the total protein level corre-
sponding to the severity of injury on ISS scale with
hypoproteinemia developing during posttraumatic
period. It is illustrated by Figure 1 showing maximal
frequency of hypoproteinemia (normal lower limit
measuring 65 g/l) in patients of the third group dur-
ing the observation period, and minimal occurrence
in the first group. The frequency of hyperlactatemia
(normal upper limit measuring 2.2 mmol/l) was
nearly identical in all the groups during posttraumat-
ic observation period.

Table 1
Dynamics in concentration of blood total protein and lactate in the study groups during observation period (Xi = SD)
Days after trauma On dis-
Parameter Group RV 1 3 7 7 charge
1 64.1 + 2.5* 64.4 + 6.0* 63.5+4.3* | 71.7+45*% | 78.1+2.1*
Total protein, g/l 2 73.1+34| 56.2+35* 56.5 + 5.2* 59.8+3.3* | 65.9+4.0* | 68.8%+55
3 52.3 + 3.6* 50.6 + 4.6* 55.1+4.3* | 61.6+4.1* | 70.1+3.1
1 2.64 +0.50 2.44 +0.48 281+050 | 3.09+0.46 | 3.01+0.52
Lactate, mmol/I 2 1.80+0.53| 2.73+0.72 2.65+0.51 2.73+042 | 3.07+059 | 3.16+0.72
3 2.81+0.61 2.75+0.31 247+054 | 3.02+055 | 2.46+0.51

Note: RV — reference values; * - statistically significant differences between the groups with significance level of p < 0.05.
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Fig. 1 Frequency of hypoproteinemia and hyperlactatemia in the study groups during observation period.
Note: 1 — 1% day after trauma; 2 — 3" day after trauma; 3 — 7" day after trauma; 4 — 14" day after trauma; 5 — on discharge
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DISCUSSION

Review of dynamics in changes of the study
parameters in polytraumatized patients showed
strong association of total protein level, hypopro-
teinemia in particular, with severity of trauma
throughout posttraumatic period. It should be not-
ed that clinical value of the laboratory parameter
was determined not only by the fact that the me-
tabolite changed concurrently with severity of
trauma but it was hypoproteinemia as a direct
pathophysiological factor aggravating the injury.
Monitoring of total protein in the blood serum of
polytrauma cases revealed severity of injury in
portoperative period and was indicative of effica-
cy of therapeutic measures.

In this respect, an extent of correlation be-
tween total protein level and the inpatient length
of stay was studied (Table 2). O6uapyxena Sta-
tistically significant (p < 0.05) inverse correlation
dependence was detected between total protein
level and inpatient length of stay on posttraumat-
ic days 1, 3 and 7. The findings showed that the
lower hypoproteinemia level on posttraumatic
days 1 to 7, the longer the inpatient length of
stay. The calculations showed that the total pro-
tein reduction by 1 g/l of the norm resulted in
inpatient length of stay increased by 1.3 day on
average according to equation of linear regres-
sion, y(days)= -1.2957x (g/l) + 104.98). The
findings improved clinical value of the test with
identified level of posttraumatic hypoproteinemia
available to evaluate dynamics in patient’s recov-
ery, efficacy of therapeutic measures and predict
inpatient length of stay.

Table 2
Correlation coefficient (rs) and significance level (p)
between total serum protein and inpatient length of stay
in patients of the study groups throughout observation

teinemia in polytrauma cases at early posttraumat-
ic period. Potential reasons for hypoproteinemia
were considered in the study patients. Three fac-
tors determining total serum protein level could
include postoperative blood loss, accelerated pro-
tein catabolism, reduced protein anabolism (syn-
thesis) (mainly, in the liver). Correlation coeffi-
cients were calculated to assess co-relation of the
causes and total serum protein (Table 3).

Table 3
Correlation coefficient (rs) and significance level (p)
between total serum protein, blood loss and BUN in
patients of the study groups throughout observation

period

Parameters rs o

H st n
Total protein, 1% posttraumatic day | o o= | g0
/ blood loss
Total protein / BUN,
1% posttraumatic day -0.720 | 0.003
Total protein / BUN,
3" posttraumatic day -0.566 | 0.009
Total protein / BUN,
7" posttraumatic day -0.421 | 0.061

period
.Paras(neters _ I's p
e R
oo e | oans | oo
day) lengih of inpeient sy | 0408 | 0.089

We believe that fundamental approaches are
needed for direct control (arrest) of hypopro-
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Although there was an evident tendency of
blood loss and severity of trauma (see Material
and methods) no statistically significant correla-
tion dependence was found between total serum
protein and blood loss. Significant correlation co-
efficients were detected for two pairs, total serum
protein significantly correlated in inverse depend-
ence with BUN level on posttraumatic days 1 and
3. The observation allowed us to present reasons
for hypoproteinemia in study patients. It was evi-
dent that significant inverse correlation between
hypoproteinemia and BUN on posttraumatic days
1 and 3 indicated to accelerated protein catabolism
(BUN being an end product of protein digestion)
as a reason for reduced total serum protein in
polytrauma cases. Absence of correlation between
total serum protein and BUN on posttraumatic day
7 indicated to reduced total protein at that time
and later likely caused by reduced protein synthe-
sis in the liver. This was associated with our earli-
er experimental findings that indicated to low liver
protein metabolism as a keynote reason for post-
traumatic hypoproteinemia [17]. The considera-
tions substantiated the approach to regain total
protein level as one of pathophysiological factors
of polytrauma severity. Measures to be taken dur-
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ing the first three to seven posttraumatic days and from the second week on, at activation of pro-
should be aimed at reduction of protein catabolism tein synthesis.

CONCLUSION

Therefore, serum total protein in polytrauma traumatic period. Pathogenetic evaluation Analy-

patients was shown to be a more meaningful sis of hypoproteinemia substantiates approaches
measure to evaluate severity of polytrauma and for therapy of systemic posttraumatic disorders in
monitor therapeutic interventions during post- the cohort of patients
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