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The aim of the study was to determine the effectiveness of tranexamic acid in patients with multiple skeletal trauma for reducing blood

loss and correction of hemostatic disorders.

Materials and methods. The initial state of the hemostasis system was studied in 104 patients with multiple trauma. All patients was
in class Il (15-30 % of blood loss) according to ATLS protocol, and NISS - 28,341£2,06. Was provided complex evaluation of patients
state, including continuous monitoring of temperature and lactates level, the hemostasis system was evaluated using laboratory tests
and low-frequency pyezoelectric thromboelastography (LPTEG). Patients in Group | (n = 33) did not receive tranexamic acid, Patients
in Group Il received tranexamic acid 15 mg / kg every 6 hours for 3 days. Results. In patients who received tranexamic acid, there
was a positive dynamics of hemoglobin, creatinine phosphokinase, lactate, less need for transfusion of blood products and duration
of treatment in ICU. Conclusions. The use of antifibrinolytic drugs positively influences the course of traumatic disease in patients
with polytrauma, by correcting coagulopathy and reducing blood loss.
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ACTUALITY

Condition “trauma induced coagulopathy” is
pathophysiological basis of uncontrolled post-
traumatic bleeding. Actuality determined by high
mortality in trauma patients, because of develop-
ment of coagulopathy bleeding. [1,2]. About one-
third of all trauma patients with bleeding present
with a coagulopathy on hospital admission [3, 4].

Development of early traumatic acute coagulo-
pathy has recently been recognized as a multifac-
torial primary condition that results from a
combination of shock, tissue injury-related thrombin
generation and the activation of anticoagulant and
fibrinolytic pathways. [5, 6, 7].

The aim of the study was to evaluate the
effectiveness of tranexamic acid in patients with
multiple skeletal trauma for reducing blood loss and
as part of complex treatment of traumatic disease.

MATERIALS AND METHODS

The initial state of the hemostasis system was
studied with 104 patients with multiple trauma
(multiple skeletal trauma, comminuted femur
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fracture, fracture of pelvic bones) in females and
males aged 18-44 from admission to the intensive
care unit. A complex evaluation of the hemostasis
system was provided using the low-frequency
pyezoelectric thromboelastography (LPTEG)
method, and a comparative analysis of the
effectiveness of various intensive care regimens
for hemostatic disorders in this group of patients
was carried out. LPTEG allows to comp-
rehensively evaluate all links of the hemostatic
system, where A0, R(tl) and intensity of contact
coagulation (ICC) characterize the activity of
vascular-platelet hemostasis; constant of thrombin
activity (CTA), time of clotting (TC), intensity of
coagulation drive (ICD), intensity of clot polymeri-
zation (ICP) and maximum density (MA) for
coagulation link and the intensity of retraction and
lysis of the clot (IRLC). Blood samples were
obtained on arrival at the emergency room (initial
time) and at 24, 48 and 72 hours later. All patients
are divided into groups, depending on the method
of prevention and correction of hemostatic
disorders. Groups were randomized according to
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the intensive care regimen. All patients was in class
IT (15-30% of blood loss) according to Advanced
Trauma Life Support (ATLS) protocol. Excluding
criteria: hemostatic disorders or thromboembolic
events in anamnesis, indication to operation
treatment during 72 hours after admission, fat
embolism during 72 hours after admission, open
fracture of any area, penetrating injuries with
necessary of surgical bleeding control, signs of
internal bleeding. Group 1 (n = 52) — patients
who did not receive tranexamic acid in the
intensive care unit. Group 2 (n = 52) — patients
who received intensive administration of tranexa-
mic acid, 15 mg / kg every 6 hours for 3 days.

Instrumental, laboratory tests were perfor-
med to determine the diagnosis, and dynamics of
the disease. In research were checked the general
condition, heart rate, respiratory rate, arterial
pressure, central venous pressure, oxygen
saturation, body temperature, diuresis during 72
hours. All patients underwent a total clinical
laboratory tests. Intensive therapy for patients
with multiple trauma was carried out in the
following areas: support of vital functions
(resuscitation); stopping of external bleeding;
respiratory protection and adequate oxygenation
and ventilation (oxygen therapy through the face
mask and nasal catheter, using the lowest possible
FiO2 to maintain oxygen saturation of 97-98%);
immobilization of affected extremities (an external
fixation device was applied to the affected area
of the limbs), an infusion-transfusion therapy
(hydroxyethyl starch preparations — 10% 500-
1000 ml / day at the maximum daily dose of 33 ml/kg,
infusion of crystalloid solutions — Ringer’s solution,
normal saline of 1500-2000 ml / day (3: 1 —300 ml
of electrolyte solution for every 100 ml of blood
loss), maintenance of hemoglobin target level up
to 90 g / 1, fresh frozen plasma) prevention of fat
embolism and infectious lesions, gastroprotection,
antifibrinolytic therapy according to the above
schemes.

RESEARCH RESULTS

Patients with trauma injuries have disturbances
of hemostatsis system: significant increasing of
primary hemostasis system (statistically significant
increase in A0 for 41.28%, and ICC for 23.54 %
and decreasing R(t1) for 46.87 %) and decreasing
of coagulation hemostasis (decreasing of CTA for
39.84%, ICD for 29.67%, ICP for 33.78%, MA
for 55.67% and increasing of clotting time for
35,15%). Fibrinolytic activity according to LPTEG
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results was significantly increased: the ICRL (the
index of clot retraction and lysis) of the in patients
with multiple trauma were 52,18+0,47, increased
for 217,20% compared with normal. After 24 hours
of treatment patients of both groups have
pathologic hemostatic state: patients of group 1 had
significant disorders in all parts of the hemostasis,
while group 2 patients maintained a state of
reduced platelet activity, hypocoagulation and
hyperfibrinolysis, but less pronounced compared
with group 1 patients (p <0.05). 48 hours later
patients of 2 group didn’t have statistically
significant differences in comparison with
reference indicators with the exception of ICRL,
and patients of 1 group preserved initial distur-
bances in the hemostatic system with a slight
positive dynamics towards normalization of
hemostasis disorders in all links. After 48 hours of
intensive therapy in patients of the Ist group the
ICRL was increased by 137.93%, and in patients
of the 2nd group by 22.67%. 72 hours later patients
of 1 group had normal indicators of platelet activity
A0, R(tl), ICC, statistically significant (p <0.05)
decreased coagulation link indicators (KTA, TC,
ICD and ICP) and increased ICRL. Patient of 2
group had normal indicators of all links of
hemostasis. Clinical confirmation of the obtained
laboratory data was lactate dynamic, CP dynamic,
need for RBC transfusion and hemoglobin dynamic,
as well as the length of stay of patients in the ICU.
The lactate is a product of anaerobic metabo-
lism; it can be used as a marker on demand and
availability of oxygen. Changes in lactate levels
can be effectively used as a marker in resuscitation
maneuvers, even in patients with stable vital signs.
Reference interval was 0.5-2.2 mmol/l. According
to our results trauma patients had peak lactate level
12 hours after admission to ICU — 6.92 mmol/l in
Ist group and 4.38 mmol/l in 2nd group. In 2nd
group lactate level became to reference interval
24 hours after admission to ICU, but patients of
2nd group had increased level even 72 hours of
treatment. Dynamic of lactate level on figure 1.
At the moment of admission level of hemoglobin
in 1 group was 104,38 g/l, in 2 group 105,15 g/I.
During treatment patients of the 2nd group in
comparison with the patients of group 1 was more
favorable: the level of hemoglobin was significantly
higher (p <0.05), after 24 hours (group 1 — 82,45 +
+2,37 g/ L, group 2 — 94,16 + 2,95 g / 1), after 48
hours of treatment (group 1 — 79,14 £ 3,52 g/ |,
group 2 — 96,18 + 2,89 g / 1), and after 72 hours
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Figure 1. Lactate level in patients with traumatic injuries.

(group 1 — 89,47 £2.89 g/ 1, group 2 — 95,17 +
+3,09 g / 1), (Fig. 2). The need for transfusion of
blood products (red blood cells, fresh frosen
plasma, albumin solution) in the group of trane-
xamic acid was less for 21,28% less (p <0.05) than
in group 1.

The dynamics of decrease in the level of
general CFC was better among patients in group
2 at the baseline level of 3212.87 £ 112.47 U/ L,
and reached the level of 1945.72 £ 96.44 U /L in
72 hours. Among patients in group 1, the baseline
level was 3268.31 + 105.21 U/L, with an increase
in 24 hours to 4685.01 £ 94.56 U/L, and a slight
decline in 48 hours to a level of 3218.65 £ 79,
85 U/L after 72 hours.

The duration of intensive care also in group 2
was significantly less than in group 1 (Fig.3)

104,38

94,16

After admission 24 hours

Deep vein thrombosis of the lower limbs were
detected on the 3-5th day after the traumatic event
in 4 patients (12.12%) of the first group. In 3
patients (9.38%) of the second group, deep vein
thrombosis with clinically asymptomatic flow were
observed.

In all patients, at the time of admission to the
hospital, the body temperature level was 36.0°C
and during the treatment a constant level of
normothermia was maintained. Between the
groups there was no statistically significant
difference in body temperature within 72 hours.

CONCLUSIONS

The appointment of antifibrinolytic agents in
patients with trauma induced coagulopathy can
correct hemostatic disorders and reduce blood loss
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Figure 2. Dynamics of hemoglobin immediately after admission, 24, 48 and 72 hours of treatment.
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Figure 3. Duration of patients stay in intensive care unit.

the volume of transfusion of red blood cells and
fresh frozen plasma, duration of patients stay in
intensive care unit.
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Llenbto nccnegoBanus 6bin10 onpegenexne 3hMEKTMBHOCTY TPAHEKCAMOBOW KUCMOThI ANt KOMMNEKCHOW Tepanun MHAYLIMPOBAHHON TpaBMOi
koarynonatuu. MaTepuanbl n meToAbl. /3yyanucb 0COBEHHOCTM TeueHns TpaBMaTuieckoi bonesnn y 104 nauneHToB ¢ TpaBMaTUYECKUMM
nospexaeHnamu. Bce naumentsl umenn Il knacc (kpoonoteps 15-30% OLK) cornacHo npotokony ATLS, TsxecTb TpaBm no wwkane NISS —
28,34+2,06. MauuenTsl | rpynnsl (n = 33) He nonyyanu TpaHEKCaMOBYIO KUCMOTY, NaLMeHTbl Il rpynnbl nonyyann TpaHekcaMoByo KMCNOTY
15 Mr/kr Kaxnable 6 4acoB Ha NpoTsKeHUN 3 AHel. Pe3ynbTaThbl. Y NauWeHTOB, KOTOPbIE NOMYYMAW TpaHEKCaMOBYIO KUCIOTY, OTMeYanach
NoNoXMTenbHas gMHaMuKa YPOBHS reMornobuHa, KpeaTMHMHMOCHOKMHA3I, NakTaTa, MeHbLIe NOTPebHOCTb B TpaHCdy3nn npenapaTos

KPOBU M NPOAOIMKUTENBbHOCTb NEeYeHna B NT.

BbiBOAbI. I'IpvnmeHeHme aHTVI(*)VI6pI/IHOJ'IVITVIHeCKVIX npenaparoB NONOXUTENbHO BNNAET Ha Te4eHne TpaamaqueCKon 6onesHu y 60bHBIX C
I'IOJ'IVITpaBMOVI, nyTeM KOppeKuuun Kkoarynonatun n CHUXEeHNA KpoBONoTepu.

Knroyesnle cnoea: mpasma, hubpuHonus, mpaHekcamosas Kucioma.
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