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Стратегии трансфузионной терапии 

• Протоколы = формулы (1:1:1) 

• Традиционные протоколы, основанные на 
лабораторных тестах 

• Целенаправленные протоколы 



Время воспроизведения традиционных 
тестов в критических состояниях 

Figure 1. Comparison and limitations of central laboratory PTr (Prothrombin Time ratio) and
Point of Care (PoC) PTr measurements
A: Histogram representation of the time delays incurred from individual blood draw (PTr
sample acquisition) to availability of result on electronic patient record.
B: Comparison according to Bland and Altman of laboratory PTr assay with point of care
(PoC) PTr assay. Solid line = mean bias (−0.015). Dotted line = 95% limits of agreement
(−0.197 - 0.168).
C: Association of lower hematocrit levels in trauma hemorrhage with higher discrepancies
between laboratory and PoC PTr assays. Median, inter-quartile and minimum/maximum
ranges (Hematocrit: 0.2-0.29 vs 0.3-0.39, p =0.05; vs 0.4-0.49, p =0.04)
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Время воспроизведения традиционных 
тестов в критических состояниях 

• Педиатрическая группа больных. 

• Результаты стандартных тестов свертывания 
были доступны в пределах 53 [IQR 45-63] vs РОС 
тестов в пределах 23 [IQR 21-24].

Haas T et al. BJA, 2011



Протоколы целенаправленной терапии в 
критических состояниях 

• Восстановление нормальной физиологии 

• Реверсия шока  

• Основана на достижении определенных целей с 
конкретными цифровыми значениями 
(гемодинамических, респираторных, 
гемостазиологических, целей уровня седации) в 
течение строго определенного периода времени   

• Ассоциация со снижением летальности и частоты 
осложнений 





Транслокация и краевое 
стояние Адгезия и Стабилизация
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the ligand for platelet aggregation, and in pa-
tients with major bleeding, it is required to a 
larger extent than any other hemostatic protein.8

In such patients, this requirement reflects in-
creased consumption, loss, dilution, and fibrin-
o genolysis. On the basis of these multiple roles, 
even in the absence of evidence from random-
ized, controlled trials, guidelines for the man-
agement of traumatic bleeding now indicate that 
the trigger level for supplementing fibrinogen 
should be 1.5 to 2.0 g per liter rather than 1.0 g 
per liter.9 It is unknown whether early fibrino-
gen supplementation and the use of prothrom-
bin complex concentrate, as compared with the 
use of fresh-frozen plasma, improves clinical 

outcomes in patients with major bleeding. Future 
randomized, controlled trials should assess the 
overall benefit and safety, including the rate of 
hospital-acquired venous thromboembolism.10,11

Similarly, the use of recombinant factor VIIa, 
which has been shown to reduce the use of red 
cells in bleeding but not to reduce mortality, 
needs further evaluation. Data from placebo-
controlled trials have shown that the off-label 
use of recombinant factor VIIa significantly in-
creased the risk of arterial thrombosis.12,13

Tranexamic acid should be administered to 
all patients with major bleeding after trauma. This 
recommendation is supported by a large, random-
ized, controlled trial, the Clinical Randomization 

Coagulation screening and full blood count
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Local bleeding

Low platelet count with normal 
results on coagulation screening

Failed production  
of platelets 

Increased splenic 
pooling

Megakaryocytosis

Megakaryocyte

Release of 
platelets

Schistocyte

Factor VIIIStem cell

Antibody-mediated 
platelet destruction 

Reduced
survival

Reduced
survival
Reduced
survival
Reduced
survival

Failed production of 
coagulation factors 

Acquired hemophilia

Normal platelet count with 
coagulation deficiencies

Low platelet count with 
coagulation deficiencies

Disseminated 
intravascular 
coagulation

Underlying 
disorder

Widespread 
fibrin deposition

Consumption of 
platelets and 

clotting factors 

Thrombocytopenia 
and coagulation factor 

deficiency

Microvascular 
thrombotic obstruction

Organ failure

Bleeding

Low platelet count and 
fragmented red 

cells (microangiopathic 
hemolytic anemia) 

Splenomegaly

1

Drazen

2/11/14

AUTHOR PLEASE NOTE:
Figure has been redrawn and type has been reset

Please check carefully

Author
Fig #

Title

ME

DE
Artist

Issue date

COLOR FIGURE

Draft 7
Hunt 

N Koscal

02/27/2014

Bleeding and coagulopathies 
in critical care

Figure 1. Causes of Bleeding among Patients in the ICU.

After the presence of inherited disorders and the use of antithrombotic drugs have been ruled out, the first major question (“Is the bleeding 
general or local?”), combined with a platelet count and coagulation screening, will assist in the identification of the pathogenesis of bleeding.
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Скрининг свертывания и 
подсчет клеток крови  
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Острая коагулопатия  
(4T - tone, tissue, trauma, thrombin) 

• Мультифакторный генез коагулопатии (расстройства КОС, 
ионизированного кальция, гипотермия) 

• Дилюционная коагулопатия  

• Связанная с трансфузией коагулопатия 

• Связанная с реализацией тканевого фактора, активацией 
протеина С, гипоперфузией и гиперфибринолизом     

• Исходно принимаемые пациентом препараты  

• Комплексные коагулопатии: ДВС синдром или 
гиперфибринолиз



Недостатки традиционных  
тестов свертывания 

• Тесты традиционные выполняются в условиях нормотермии, 
тогда как реальные условия гемостаза у критического 
пациента - гипотермия 

• Глобальные тесты коагуляции (АЧТВ и тест Квика) отражают 
только начальный этап формирования тромбина в плазме  

• Функция тромбоцитов - требуется количественная оценка  

• Не отражают стабильность сгустка и информацию о 
фибринолизе (гиперфибринолизе)  

• Стоимость и скорость 

Тесты РОС (point-of-care) vs 
традиционные тесты



Тесты РОС (point-of-care) vs 
традиционные тесты

• Аппаратный мониторинг - цельная кровь, традиционные 
тесты - плазма 

• Аппаратный мониторинг - возможность оценки 
соотношения и взаимоотношений компонентов гемостаза 

• Аппаратный мониторинг - динамика в режиме реального 
времени 

• Обоснование терагностики (терапия и диагностика 
нарушений в едином методе) 

• Обоснование назначение целенаправленной коррекции  



Антифибринолитики 

1. Антифибринолитическая терапия: рекомендуется 
проводить под контролем тромбоэластометрического 
мониторинга 

2. При определении гиперфибринолиза по данным РОС-
тестов — назначение транексамовой кислоты до 
назначения прокоагулянтов 

3. Если РОС-тесты не доступны - при наличии 
микроциркуляторного кровотечения и снижении 
фибриногена менее 1 г/л - назначение транексамовой 
кислоты 



Дефицит фибриногена 
• «Концепция, основанная на концентрации = назначаем 
то, что теряем»  

• «Время = жизнь» - быстрейшее восполнение 
дефицита факторов 

• Рекомендуем назначение криопреципитата или 
концентратов фибриногена или СЗП как источника 
фибриногена, если РОС-тесты предполагают 
функциональный дефицит фибриногена или при 
снижении плазменной концентрации фибриногена 
менее 1,5-2,0 г/л



КПК

• При адекватном восполнении фибриногена при 
сохранении кровотечения и пролонгировании 
времени свертывания по данным РОС-тестов = 
КПК 20-30 ЕД/кг  

• Альтернатива - 30 мл/кг СЗП



Стоимость терапии

• Пациенты с послеоперационным кровотечением 
после кардиохирургических операций 

• Алгоритм с РОС-тестами: снижение частоты 
использования эритроцитов, тромбоцитов с 
параллельным снижением стоимости лечения на 
40%





Предоперационный анализ РОС

• Не обоснован и не способен прогнозировать 
кровопотерю и расстройства гемостаза во время 
или после операции

Eur J Anaesthesiol 2013; 30:270-382



Влияние на летальность  
РОС тестов 

• Использование РОС тестов не влияет на 
летальность в силу того, что позволяет 
корригировать лишь непосредственные 
расстройства гемостаза. Однако своевременное 
использование концентратов факторов 
свертывания может снизить потребность в 
компонентах крови и снизить летальность 

Eur J Anaesthesiol 2013; 30:270-382



Обоснованность РОС тестов 

• Трансфузионные алгоритмы должны включать 
РОС тесты (особенно для хирургии печени, 
кардиохирургии) vs алгоритмов, основанных на 
триггерах

Eur J Anaesthesiol 2013; 30:270-382



Мониторинг функции тромбоцитов 

• Аппаратный мониторинг функции тромбоцитов - 
обязателен как при наличии исходной 
компрометации (лекарственной или иной), так и в 
процессе коррекции острых расстройств 
системы гемостаза 

Eur J Anaesthesiol 2013; 30:270-382



differences are most likely due to methodical advantages as-
sociated with the POC diagnostic method itself. This con-
clusion was also supported by the lower usage of rFVIIa. This
difference is remarkable because the use of rFVIIa was indi-
cated at the end of both algorithms and, therefore, repre-
sented a form of “ultima ratio therapy.”

Patients in the POC group had higher postoperative
PaO2/FiO2 indices, shorter postoperative ventilation times
and lengths of ICU stay (table 5), lower incidence of com-
posite adverse events, and lower mortality during a 6-month
follow-up (fig. 4). It is important to note that the sample size
analysis of the current study was not designed to legitimate
final conclusions regarding clinical outcome. However, these
data suggest that POC-guided hemostatic therapy is, at least
in part, associated with improved clinical outcome.

Finally, the choice of hemostatic therapy is of economic
relevance. Irrespective of any secondary costs of transfusion,
analyses of the cumulative costs of hemostatic therapy
showed that conventional coagulation management was
nearly twice as expensive as POC-guided coagulation man-

agement. The mean costs of hemostatic therapy were on
average 3,109 € per patient in the conventional group and
1,528 € per patient in the POC group (table 6).

Limitations to the Study
This trial was performed as a single-center study and there-
fore cannot account for potential interinstitutional differ-
ences in clinical and/or transfusion management of hem-
orrhagic patients. After patient randomization to the
conventional or POC group, coagulation analyses and al-
gorithm-based hemostatic therapy were performed in a
nonblinded fashion—thus there is a chance of bias. Fur-
thermore, the study population was too small to draw final
conclusions concerning morbidity and mortality out-
comes, although the reduction in the incidence of com-
posite adverse events and 6-month mortality achieved
statistical significance in the POC group. In addition, the
difference in CPB time could not be excluded to have an
effect on the observed reduction in 6-month mortality in
the POC group.

Conclusions
In conclusion, hemostatic therapy algorithms in conjunction
with POC testing reduced the number of transfused units of
packed erythrocytes when compared with conventional lab-

Fig. 3. Postoperative chest tube blood loss. POC ! point-
of-care.

Fig. 4. Kaplan–Meier curve demonstrating survival by type of
performed coagulation management during the 6-month fol-
low-up period. POC ! point-of-care.

Table 6. Cumulative Costs of Transfused Allogenic
Blood Products, Hemostatic Therapy (Including
Coagulation Factor Concentrates), and Costs of
Performed POC Analyses

Conventional
Group

POC
Group

Allogenic blood products — —
Packed erythrocytes

"72 €/U#
18,648 13,176

FFP "0.162 €/g# 13,530 4,665
PC "231 €/U# 28,755 15,123
Other hemostatic therapy — —
Desmopressin "3.3 €/!g# 3,128 3,412
Fibrinogen "233 €/g# 35,882 27,727
PCC "114 €/600 IU# 10,944 6,726
rVIIa "2,784 €/240 kIU# 44,544 5,568
Total blood products and

hemostatic therapy
155,431 76,397

Expendable materials
POC Diagnostics

— —

ROTEM! — 4,093
Multiplate! — 2,427
Cumulative "€# 155,431 82,918
Mean costs per patient "€# 3,109 1,658

The data are presented in Euro "€#. Manufacturers of ROTEM!
and Multiplate! were Tem International GmbH, Munich,
Germany, and Verum Diagnostica GmbH, Munich, Germany,
respectively.
FFP ! fresh frozen plasma; IU ! international units; PC ! pooled
platelet concentrate; PCC ! prothrombin complex concentrate;
POC ! point-of-care; rVIIa ! recombinant activated factor VIIa
concentrate.
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rithm. The overall (fig. 3B) and the median requirements
for fibrinogen concentrate (179 g vs. 702 g per year and
0 g [0/0] vs. 0 g [0/0]; P ! 0.0008) and for PCC (162 "
103 U vs. 388 " 103 and 0 U [0/0] vs. 0 U [0/0]; P !
0.0184) also increased significantly. On the other hand,
the overall (fig. 3B) and median requirements for factor
XIII concentrate (15 " 103 IU vs. 0 U and 0 U [0/0] vs. 0
U [0/0]; P ! 0.01) decreased significantly, whereas the
administered amount (fig. 3B) of AT concentrate and its
median use (223 " 103 U vs. 170 " 103 U and 0 U [0/0]

vs. 0 [0/0]; P ! 0.6759) did not change. In contrast, the
median dose of AT concentrate in treated patients (table
4) decreased significantly. The median dose of fibrinogen
concentrate and of PCC in treated patients did not
change.

The incidence of massive transfusion (! 10 units of
PRBC transfused intraoperatively) (2.5 vs. 1.26%; P !

Fig. 2. Incidence of intraoperative transfusion of allogenic
blood products (A) and total intraoperative transfusion re-
quirements per year (B) in patients undergoing surgery in the
cardiovascular department before (2004) and after (2009)
implementation of the point-of-care-supported coagulation
management algorithm. FFP ! fresh frozen plasma, plate-
lets ! pooled or apheresis platelet concentrates, PRBC !
packed red blood cells.

Table 3. Transfusion Requirements in Transfused Patients before and after Implementation of the Point-of-care-
supported Coagulation Management Algorithm

Before Implementation of
Point-of-care-supported

Coagulation
Management (2004)

After Implementation of
Point-of-care-supported

Coagulation
Management (2009) P Value

PRBCs transfused (units/transfused patients;
median #25th/75th percentile$)

3,276/854; 3 (2/4) 2,959/868; 2 (2/4) 0.0049

FFP transfused (units/transfused patients;
median #25th/75th percentile$)

1,986/333; 4 (4/6) 102/24; 4 (2/5) 0.1325

Platelets transfused (units/transfused patients;
median #25th/75th percentile$)

336/173; 2 (1/2) 581/280; 2 (2/2) 0.0019

Data are presented as numbers (transfused units per year/transfused patients per year) and median (25th/75th percentile).
FFP ! fresh frozen plasma; platelets ! pooled or apheresis platelet concentrates; PRBC ! packed red blood cells.

Fig. 3. Incidence of intraoperative therapy with coagulation
factor concentrates (A) and total intraoperative requirements
per year for coagulation factor concentrates (B) in all patients
undergoing surgery in the cardiovascular department before
(2004) and after (2009) implementation of the point-of-care
supported coagulation management algorithm. AT ! anti-
thrombin concentrate, fibrinogen ! fibrinogen concentrate,
FXIII ! factor XIII concentrate, IU ! international unit, PCC !
prothrombin complex concentrate.

Coagulation Management in Cardiovascular Surgery

Anesthesiology 2011; 115:1179 –91 Görlinger et al.1186
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ТЭГ 5000 Меднорд

Цельная кровь + +

Время контактной 
коагуляции + +
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последние 7 дней? 

→ 
да 

АГГ:  
с адренал. <40;  
с коллаген. <50 

→ Приготовить 2 
дозы тромбоци-

тов 

  ↓ нет     
  коагулограмма     
  ↓      
  Фибриноген < 2 → 

да 
До протаминиза-
ции: 2 дозы СЗП 

  

  ↓ нет     
  ТГТ: 

peak б/тр <280 
c тр. <600 

→ 
да 

Переливание 
тромбоцитов 

  

  ↓ нет     
  До остановки ИК: норма-

лизация  Т°>36, рН 7<3, 
Са++>1, Нв>80 

    

  ↓     
  Протаминизация до100% 

нейтрализации гепарина; 
АСТ <130 

    

  ↓     
Нет терапии ← 

нет 
Диффузная кровоточи-

вость  
    

  ↓ да     
  АСТ>130 → 

да 
Протамин 30 
МЕ/кг 

  

  ↓ нет     
  ПЭГ: ИКК >-40 

КТА <25 
 

→ 
да 

2 дозы СЗП   

  ↓ нет     
  ТГТ: peak б/тр <280 

c тр. <600 
АГГ: c адренал. <40;  

c коллаген. <50 

→ 
да 

Протромплекс 20-
30 МЕ/кг или СЗП 

15мл/кг 

→ Повторный ана-
лиз гемостаза 

(коагулограмма, 
ПЭГ, АГГ, ТГТ) 

  ↓ нет     
  ТГТ: peak б/тр <280 

c тр. <600 
ПЭГ: ИКК >-40 КТА <25 
ИКД <30 МА <450 
Антитромибн-3 <75 

→ 
да 

Повторно: тром-
боциты, СЗП, ан-
титромбин 3  

  

  ↓ нет     
 ← 

нет 
Кровоточивость  
сохраняется 

    

  ↓ да     
  Причина: хирургическое 

вмешательство 
→ 
да 

Хирургический 
гемостаз 

  

  ↓ нет     
 ← 

да 
Показатели в норме → 

нет 
Нормализация Т°, 
рН, Са++>1, Нв 

>80; повторно: 2 
дозы тромбоци-
тов, 10 мл/кг СЗП, 
КПК 10МЕ/кг 
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  Перевод в реанимацию     
  ↓     
  нормализация  Т°>36, рН 

7<3, Са++>1, Нв>80 
    

  ↓     
Нет терапии ← 

нет 
Кровопотеря >250 мл/ч 
или > 50 за10 мин 

    

  ↓ да     
  АСТ>130 → 

да 
Протамин 30 МЕ/кг   

  ↓ нет     
  ПЭГ: ИКК >-40 

КТА <25 
→ 
да 

СЗП 10 мл/кг, 
викасол 1мл/10кг 
дицинон 1 мл/10кг 

  

  ↓ нет     
  АГГ: (с адреналин. <40; с 

с коллаген. <50) 
ТГТ: peak б/тр <280 

c тр. <600 
 

→ 
да 

Тромбоконцентрат 2 
дозы; СЗП 15 мл/кг 
или протокомплекс 

20 МЕ/кг 

→ Повторный 
анализ гемостаза 
(коагулограмма, 
ПЭГ, АГГ, ТГТ) 

  ↓ нет     
  ПЭГ: ИКК >-40 

КТА <25 
ИКД <30 
МА <450 

ТГТ: peak б/тр <280 
c тр. <600 

Антитромбин- 3:<75 
 

→ 
да 

Переливание 
тромбоцитов , СЗП 15 
мл/кг,антитромбин 3 

  

  ↓ нет     
 ← 

нет 
Кровотечение 
продолжается 

    

  ↓ да     
  Показатели в норме 

(АСТ<130, фибриноген 
>2, ТГТ б\тр >280, 
АГГс  адр >40 с колл. 

>50, ПЭГ: ИКК>-40+20 
Антитромбин-3 >75) 

→ 
нет 

Повторное: 
согревание до 37%, 
нормализация рН, Нв 

>70, Са++>1 

  

  ↓ да     
 ← 

нет 
Кровотечение 
продолжается 

    

  ↓ да     
  Показания к 

реторакотомии 
→ 
да 

Хирургический 
гемостаз 
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Выбор препаратов для 
целенаправленной коррекции 

• Концентрат протромбинового комплекса (КПК) 

• Рекомбинантный активированный фактор VII 

• Активированный КПК (FEIBA) 

• Десмопрессин  

• Антифибринолитики 
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Restoration of hemostatic control in patients can be highly
challenging. The use of coagulation factor concentrates
including prothrombin complex concentrate (PCC) for the
management of massive bleeding is favored over early and
massive plasma transfusion. However, there are few data that
actually support the use of PCC in this setting. There are
various considerations that the clinician must make in using
PCC, and these are discussed below.

Composition of PCC

PCC – the same name, but different products

There are two types of non-activated PCC: a three-factor-PCC
containing prothrombin, factor (F)IX and FX, which is only
available in the USA, and a four-factor-PCC, with a more
balanced composition, also including FVII [1,2]. Among these,
several PCCs are available. They differ widely in their
composition (of both coagulation factors and inhibitors), the
presence of heparin or antithrombin, and their purity [1].
Therefore, it is difficult to predict the precise clinical effects of
one PCC from data derived with a different product.

Variation in clotting factor composition

Although PCC provides clotting factors in concentrated form,
only selected factors are present [1]. These are the vitamin K-
dependent factors, i.e. prothrombin, FVII, FIX and FX. PCC
does not contain fibrinogen, FV, FVIII, FXIII or plasminogen,
which are all essential for normal hemostasis. Indeed, fibrin-
ogen may fall to critical levels before other factors in patients
with severe bleeding [3], and low levels of fibrinogen are
associated with increased hemorrhagic severity [4,5]. Similarly,

partial deficiency in FXIII has been associated with perioper-
ative bleeding [6]. These data underscore the importance of
these factors, which are absent from PCC, but present in fresh
frozen plasma (FFP). FFP also includes a large number of
other plasma proteins, including albumin.

Presence of heparin

Several PCC preparations contain unfractionated heparin
(UFH) in concentrations that vary between products (0.2–
15 IU mL)1 heparin). The use of PCC in patients suffering
from massive hemorrhage can therefore lead to the injection of
up to 15 IU kg)1 UFH, which can influence coagulation
assays. An increase in the concentration of heparin in whole
blood samples is associated with a decrease in endogenous
thrombin potential [7], a dose-dependent prolongation of
activated partial thromboplastin time, and changes in throm-
boelastometric parameters [6]. Furthermore, as PCC products
containing heparin are contraindicated in patients with a
history of heparin-induced thrombocytopenia, this should be a
major consideration for clinicians.

Fluid volume

If the low fluid volume of PCC is an advantage in indications
such as vitamin K antagonist (VKA) reversal, it may be
considered a disadvantage in massive bleeding when a
profound hypovolemia has to be compensated. Unlike plasma,
PCC does not correct blood volume, and must therefore be
associated with fluid therapy. This may promote coagulopathy,
through dilution and alteration of fibrin polymerization and
stabilization of the clot if hydroxyethyl starches (HESs) are
used [8]. The administration of fibrinogen concentrate can
correct the induced hypodysfibrinogenemia related to the
combination of PCC (without fibrinogen) and HES [9].
Transfusion of FFP, which adds both volume and fibrinogen,
is a simpler and less expensive choice than the PCC–HES–
fibrinogen combination.
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Coagulopathies that arise following severe trauma or due to
major surgery are a result of heterogeneous hemostatic defects
that strongly influence survival. The cycles of hemorrhage,
hypotension, resuscitative fluid and blood transfusion collec-
tively contribute to the pathogenesis of such coagulopathies.
The initial resuscitation after massive bleeding usually com-
mences with volume resuscitation using crystalloid/colloid
solutions, followed by packed red blood cells (RBC) to sustain
oxygen carrying capacity. Procoagulant responses are initiated
by severe tissue damage and inflammatory cytokines, which
initially lead to thrombin generation and fibrin formation. If
surgical controls of hemorrhage are not achieved in a timely
fashion, continued hypoperfusion and hemodilution can cause
progressive worsening of hemostatic function. Among proco-
agulant factors, fibrinogen reaches the critical level of 1 g L)1

after a loss of about 150% of blood volume, while coagulation
factors and platelet count fall to the threshold concentrations
after a loss of > 200% of blood volume [1,2]. In hypo-
fibrinogenemia, firm clot formation is not feasible, and
thrombin activity is no longer contained within the fibrin clot
at the site of vascular injury [3]. Furthermore, low levels of
antithrombin (AT) result in prolongation of the half-lives of
both thrombin and factor Xa, and thus intravascular coagu-
lation and secondary fibrinolysis can ensue [4]. In the setting of
disseminated intravascular coagulopathy (DIC) with hemor-
rhage, treatment with fresh-frozen plasma (FFP) may be a
reasonable choice because it contains all plasma coagulation
factors and inhibitors [5]. In a series of retrospective studies
involving both military and civilian trauma cases, early large-
volume infusion of FFP was found to reduce trauma-induced
coagulopathy, and improve early mortality (24–48 h) in severe
trauma patients [6,7]. Despite this, there is a paucity of data

that support the hemostatic efficacy of FFP. The volume of
FFP required to sufficiently raise viable coagulation factor
levels is a major concern. Even when one assumes 100% (i.e.
1 U mL)1) coagulation factor activity in FFP, only 2–3% of
factor activity is recovered after transfusing one unit (250 mL).
Indeed, 12.5 mL kg)1 and 30 mL kg)1 of FFP are required to
raise factors II, VII, IX and X by 8–16% and 28–41%,
respectively [8].

Prothrombin complex concentrate (PCC) is a sterile,
lyophilised concentrate of factors II, VII, IX and X. PCC
products with low amounts of FVII (three-factor PCC) were
originally used as a treatment for hemophilia B, but PCCs
containing clinically relevant FVII levels (four-factor PCC) are
mainly used today for acute reversal of vitamin K antagonists
in Europe and Canada [9]. Each vial of PCC can be rapidly
reconstituted with sterile water (20 mL per 500 IU), and can be
infused at 6–10 mL min)1. For example, 3000 IU of PCC (i.e.
120 mL) can be administered within 20 min, and factors II,
VII, IX and X are increased by 40–80% without lowering
hematocrit and platelet count [10]. Lower volume and infusion
time are needed with PCC to achieve target vitamin K-
dependent factor levels when compared with FFP (Fig. 1). A
rapid restoration of hemostasis is deemed crucial in reducing
hematoma formation and rebleeding [11].

Multifactorial deficiencies in massive bleeding may not be
fully restored by targeted replacement of vitamin K-dependent
factors with PCC [5]. Prior to the use of PCC, fibrinogen
levels should be restored to at least 1.5–2.0 g L)1 because
hypofibrinogenemia (< 1.5 g L)1) is an important cause of
bleeding in coagulopathic trauma and surgical patients [12,13].
In a recent retrospective study of 131 trauma patients (Injury
Severity Score, 38 ± 15), Schochl et al. [14] initially adminis-
tered fibrinogen concentrate (median, 6 g) in 128 patients, then
four-factor PCC (median, 1800 IU) in 98 patients using
thromboelastometry as a point-of-care test. Only 12 (9.2%)
and 29 (22%) patients received FFP and platelet transfusion,
respectively, in the 24-h period. Overall, the observed mortality
was 24.4%, which was lower than the predicted mortality
(28–34%) based on the injury scale. Although these data
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Обоснование КПК

1. Быстрое	  возмещение	  витамин	  К-‐зависимых	  
факторов	  свертывания	  	  

2. Вирус-‐инактивация	  	  
3. Снижение	  объемов	  необходимой	  трансфузии,	  

прежде	  всего	  СЗП	  	  
4. Неиммунологический	  препарат	  



Обоснование КПК

1. Вариабельность	  состава	  (трех-‐	  и	  четырех-‐компонентные	  
препараты)	  	  

2. Потребность	  во	  введении	  фибриногена	  	  
3. Дополнительные	  потребности	  в	  нефракционированном	  

гепарине	  	  
4. Отсутствие	  коррекции	  гиповолемии	  	  
5. Тромботические	  и	  тромбоэмболические	  осложнения	  	  
6. Массивная	  кровопотеря	  как	  модель	  острого	  дефицита	  

витамин	  К-‐зависимых	  факторов	  свертывания	  



Универсальные требования 

Анализ РОС тестов и определение целей терапии 

Коррекция ацидоза, Са, 
согревание 

Температура  
рН, электролиты  

Шок 
Коррекция кислородной 
емкости, восстановление 

микроциркуляции 

РОС тесты: оценка 
фибринолиза 

РОС тесты: дефицит 
генерации тромбина 

РОС тесты: дефицит 
фибриногена 

КПК или СЗП

СЗП

Транексамовая кислота 

РОС тесты: дефицит 
тромбоцитов 

Тромбоцитарный 
концентрат

«Прекондиционирование» 



Экономика 2012 г. 2013 г. 2014 г.

Стоимость, млн. руб 0,014264 0,019026 0,015042

Эффективность, ед. 0,57 0,55 0,82

Keff,  млн. руб/ед. 0,025 0,0345 0,018

Показатели трансфузиологии 2012 г. 2013 г. 2014 г. р*
Количество реципиентов, абс. 915 1015 627 <0,01
Количество гемотрансфузий, абс. 4566 4589 2474 0,0155
Количество гемотрансфузий/
реципиентов 5 4,5 3,9 0,021

Показатели органных дисфунций 
Группа 1  

(n=35)

Группа 2  

(n=39)

Уровень 

значимости

Потребность в экстренных  реоперациях по поводу 

рецидива послеоперационного кровотечения
12 (9;14) 6 (4;9) 0,01

Тромбоэмболические осложнения 0/0 0/0 0,000

ОРДС (p/F<200), пациенты 23 (19;24) 13 (11;19) 0,03

Пневмонии, абс./% 5 (2; 9) 0/0 0,000

Длительность ИВЛ, часы 106 (98;112) 33 (29;36) 0,001

Потребность в ЗПТ, процедуры 25 (23; 29) 19 (17;28) 0,005

Длительность госпитализации в ОРИТ, сутки 7,4 (7,3;7,6) 5,3 (5,2;5,6) 0,004

Собственные данные, 2014, 2015



Важно 

• Требуются дополнительные исследования для 
определения точности и места РОС тестов в 
коррекции гемостазиологических расстройств 
при беременности (требуются референсные 
значения РОС тестов)

Eur J Anaesthesiol 2013; 30:270-382



Спасибо за внимание!  
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