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Abstract

Introduction: Thromboelastography (TEG) and standard coagulation tests are carried out at a laboratory
temperature of 37 °C, thus omitting the effects of real blood temperature. The aim of this study was compa-
ring the results of kaolin — heparinase TEG and Rapid TEG during mild therapeutic hypothermia i.e. when
the blood was analysed at the actual temperature (isothermia) and at 37°C (normothermia). The second aim
was to evaluate the clinical relevance of the results and on their basis to determine the necessity to analy-
se TEG at the actual temperature.

Materials and Methods: Thirty patients following CPR (cardiopulmonary resuscitation), where therapeutic hy-
pothermia (32-34°C) was indicated for 24 hours, were included in the study. The patients were observed for
36 hours, and the TEG measurements were taken in 12-hour intervals. Standard coagulation tests, blood
count, the dose of anticoagulants/antiaggregants, bleeding complications and changes in treatment accor-
ding to TEG results were monitored. Data is shown as median (IQR). The Wilcoxon match pair test was used
for the statistical analysis, p < 0.05 was considered significant.

Results: In hypothermic kaolin-heparinase TEG, all parameters describing clot formation (R, K, Angle, TMA
and CI) were significantly different from those measured at 37 °C (p < 0.01). Clot strength parameters
(MA, G) did not differ. In Rapid TEG, the differences between hypothermia and normotermia were less pro-
nounced. There were mostly minor signs of bleeding only and clinical judgement was not influenced by the
difference in TEG measurements.

Conclusions: Statistically significant differences in TEG results were more pronounced in kaolin-heparina-
se TEG than in Rapid TEG. These differences were related just to clot formation. The laboratory changes
had no impact on clinical judgement.

Keywords: thromboelastography — cardiopulmonary resuscitaction

Souhrn

Vliv teploty na vysledky tromboelastografie — prospektivni studie

Uvod: Tromboelastografie (TEG) stejné jako ostatni koagulaéni testy je obvykle provadéna za standardni
teploty 37 °C, a je tak opomenut vliv teploty na koagulaci. Prvnim cilem této studie bylo porovnat vysledky
kaolin-heparinazového TEG a Rapid TEG béhem terapeutické hypotermie, kdy vzorky byly analyzovany pfi
aktualni teploté (izotermie) a pfi teploté standardni 37 °C (normotermie). Druhym cilem bylo zhodnotit kli-
nicky dopad méfeni pfi rliznych teplotach, a stanovit tak, zda-li je nutné analyzovat TEG pfi skuteénych tep-
lotach.

Pacienti a metodika: Zafazeno bylo 30 pacientli po kardiopulmonalni resuscitaci (KPR), u kterych byla indi-
kovana terapeuticka hypotermie (32-34 °C) na 24 hodin. Pacienti byli sledovani po dobu 36 hodin, TEG ana-
lyza byla provadéna po 12 hodinach. Zaroven byly sledovany standardni koagulac¢ni testy, krevni obraz, dav-
ky antikoagulans/antiagregans, projevy krvaceni a terapeutické zasahy na zakladé TEG analyzy. Data jsou
prezentovana jako median (horni, dolni kvartil). Pro statistickou analyzu byl pouzit Wilcoxon(iv parovy test,
p < 0,05 bylo povazovana za signifikantni.

Vysledky: Béhem hypotermie byly u izotermnich vzorkl kaolin-heparinaza TEG odli§né vSechny parametry
spojené s tvorbou koagula (R, K, Angle, TMA a Cl) od parametrii namérenych pfi teploté 37 °C (p < 0,01). Pa-
rametry spojené se silou koagula (MA, G) se neliSily. U vzorkl Rapid TEG byly tyto teplotou zplisobené roz-
dily méné vyjadreny. Krvacivé projevy béhem hypotermie byly vétSinou malé a klinicky dopad rozdili
v hodnotach TEG parametrd byl zanedbatelny.

Zaveér: Statisticky signifikantni rozdily byly vice vyjadfeny u kaolin-heparinazového TEG nez u Rapid TEG.
Tyto zmény se tykaly pouze parametrt tvorby koagula. Tyto laboratorni rozdily byly z klinického hlediska za-
nedbatelné a nemély Zadny dopad na klinické rozhodovani.

Klicova slova: tromboelastografie — kardiopulmonarni resuscitace
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Introduction

Materials and Methods

The main aim of this study was comparing the
results of standard kaolin-heparinase thrombo-
elastography (KH-TEG) and Rapid TEG during mild
therapeutic hypothermia in patients after cardiac
arrest, when the blood was analysed at the actual
temperature (hypothermia) and at 37 °C (normo -
thermia). The second aim was to evaluate the clinical
relevance of the results.

Hypothermia itself conveys a greater risk of
infection [1], it alters the pharmacokinetics and
pharmacodynamics of drugs, and it can induce
ventricular arrhythmias in predisposed patients [1]. It
also significantly interferes with coagulation [2—3] by
enzyme inhibition, thrombocyte dysfunction, and
changes in the fibrinolytic process [4]. During hypo -
thermia below 35 °C, pooling of thrombocytes in the
spleen and liver is initiated [5]. At 33 °C, primary
adhesion and aggregation of thrombocytes begins to
be disturbed [6].

Currently, mild hypothermia (32—-34°C) has become
the therapeutic standard of patient care after CPR [7].
These patients are at an increased risk of bleeding
complications due to CPR, trauma and frequent
administration of anticoagulation and antiaggregation
drugs after percutaneous coronary interventions (PCI)
[8]. On the other hand, inadequate anticoagulation and
antiaggregation can also increase the morbidity and
mortality of these patients — e.g. by an increased risk
of coronary artery stent reocclusion [9]. Therefore, the
monitoring of coagulation in these patients seems very
important.

TEG is an accurate and relatively fast tool for the
bedside monitoring of coagulation disorders. It
represents a global coagulation test of the plasmatic
coagulation factors, and the interaction between
thrombocytes, fibrin fibres and fibrinolysis [10]. TEG
and standard coagulation tests are carried out at
a laboratory temperature of 37 °C, thus omitting the
effects of real blood temperature. This affects the
interpretation of the actual coagulation status and this
was confirmed in in vitro [11] and in vivo studies of
TEG [12], as well as in standard coagulation tests
[13—14]. E.g. Wolberg [13] and Fukuda [14] proved that
a pathological aPTT at hypothermic temperature is not
detected at 37 °C. TEG allows simple adjustment of
the temperature under which the analysis is per-
formed, thus offering a study of the temperature effect
on coagulation.

TEG during therapeutic hypothermia after CPR has
not been studied so far. We hypothesised that
performing standard TEG at actual blood temperature
during therapeutic hypothermia will be significantly
different from an analysis at 37 °C. We also wanted to
test a new TEG variant — Rapid TEG — in this respect,
and to evaluate the clinical impact of temperature
adjusted TEG during hypothermia.

The study was performed from January 2009 until
July 2010 at the Department of Anaesthesiology and
Intensive Care, St. Anna’s University Hospital Brno,
Czech Republic. All TEG measurements were done
on Haemoscope (Haemoscope Corp., Sokie, IL) [10]
by the first author with the support of a trained
research nurse. The study was approved by the local
Ethics Committee of St. Anna’s University Hospital
Brno and a waiver to the informed patient consent was
obtained. Nevertheless informed consent was
obtained from every patient who survived and left our
ICU without cognitive dysfunction.

Patients following CPR for cardiac reasons in whom
therapeutic hypothermia (32—34 °C) was indicated for
24 hours, and who were expected to survive at least
48 hours in the ICU, were included. No specific
exclusion criteria were set.

Therapeutic hypothermia was performed according
to the local ICU protocol, independent of the study.
Direct continual temperature measurement was
performed using a Swan-Ganz catheter, PiCCO or
a thermo-sensor in the nasopharynx. All the patients
were under deep sedation during the study using
a combination of propofol, sufentanil and midazolam,
and were observed for 36 hours. Each patient had an
arterial and a central venous catheter. Every TEG
measurement in each patient during the whole study
was taken using the same invasive access — the
arterial catheter in the majority of cases. This was
strictly adhered to because of the known arterio-
venous coagulation differences [15].

TEG was analysed in 12-hour intervals: before
hypothermia was started (T0), at 12 hours of hypo-
thermia (T1), at 24 hours of hypothermia (T2), and
after 12 hours of rewarming (T3). A freshly drawn
blood sample using a 22G needle and 5ml syringe
from the invasive access as mentioned above was
divided into four aliquots, and analysed immediately
and simultaneously on two thromboelastographs. Two
samples were activated with kaolin for two minutes
and then analysed with additional heparinase.
Heparinase type 1 and 2 was used to eliminate the
effects of unfractioned heparin, low molecular weight
heparin, and heparin-like substances which were
reported to be released during hypothermia [16]. One
sample was run at the actual temperature of the
patient and the other one at 37 °C. The other two
samples were analysed using Rapid TEG — a new
method of TEG analysis which shortens analysis time
significantly by using kaolin to activate the “internal
pathway”, and recombinant tissue factor to activate
also the “external pathway” of the coagulation cas-
cade. These samples were analysed at the actual
body temperature of the patient and at 37 °C as well.

Table 1 shows the analysed TEG parameters and
a brief description of their characteristics.
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Table 1. TEG parameters and brief description of their characteristics

. Normal -
Parameter Units Description
range
) ) from the start of measurement to the first fibrin fibre build-up, reflects plasma coagulation
R min 5-8 time
factors
K min 2-5 time to form certain coagulum strength, reflects interaction of fibrin and thrombocytes
angle, that shows the speed of growth and strengthening of coagulum, reflects interaction
Angle deg 44-56 S
between thrombocytes and fibrin fibres
TMA min - time to reach maximum amplitude
function of maximal dynamical quality of the fibrin and thrombocytes via GPIIb/llla,
MA mm 50-64 . .
characterises the maximal coagulum strength
6000—
G d/sc 13200 parameter calculated from MA and defines the shear elastic modulus strength of the clot
Ly30 % 0-8 rate of MA and amplitude in 30 minutes after MA was reached, characterises fibrinolysis
this parameter evaluates coagulation in the means of hypo, normo and hypercoagulation,
Cl - (-3)-3 . .
it is a derived parameter from R, K, Angle and MA
ACT sec 70-180 one of the result parameters of Rapid TEG, it is similar to classical laboratory ACT test

Standard coagulation tests (INR and aPTT), blood
count, manifest bleeding and therapeutic interventions
aimed at reduction of possible adverse effects of
hypothermia were also monitored during the study.
Treatment with anticoagulants and antiaggregants was
independent of the study protocol.

Minor signs of bleeding were defined as discrete
bleeding during suction from the tracheal tube, minor
bleeding from the oral cavity or the wound, and minor
haematuria. Major signs of bleeding were defined as
haemoptysis, massive bleeding from the tracheal tube,
major bleeding from the oral cavity or the wound,
massive haematuria and large skin haematomas.

Data is presented as median (lower quartile, upper
quartile). After a test for normality, the Wilcoxon match
pair test was used for the statistical analysis of the
differences between the normothermic (analysed at
37 °C) and isothermic (analysed at actual tempera-
ture) pair samples at each time-point. P < 0.05 was
considered significant.

Results

We obtained 400 samples from 30 patients
following CPR (22 men; 8 women). Three patients died
during the study. Median age was 65.5 (52—74) years
and median length of CPR was 15 (10-20) minutes.
The primary cause of the cardiac arrest was malignant
arrhythmia, which in 12 patients complicated acute
myocardial infarction (AMI).

Temperatures achieved were 35.9 °C (35.4-36.0 °C)
atT0; 33°C (32.6-33.9 °C) at T1; 33.1°C (32.8-33.9°C)
at T2 and 36.4°C (36.0-36.9°C) at TS3.

During hypothermia (T1, T2), all parameters
connected to clot formation (R, K, Angle and TMA)
and Cl in KH TEG were significantly different from
those measured at 37 °C. Clot strength parameters
(MA, G) did not differ.

Table 2 summarizes the results of KH TEG.

Table 2. Results of Kaolin heparinase TEG at actual temperature (isothermia) and 37 °C (normothermia)

KH-TEG Sample TO T T2 T3
Parameter median 25%-75% | median 25%—-75% | median 25%—-75% | median 25%-75%
R (min) Isothermia 9.7 6.8-11.2 10 7.1-1288 8.9 7.1-11.988 7.6 6.1-8.8
Normothermia 9.1 6.2-11.3 8,3 6.5-9.9 8.2 6.2-10.1 7.8 6.7-9.1
K (min) Isothermia 2.8 2.1-4.2 2.8 2.2-4.388 265 2.2-3.2538 2 1.6-3.1
Normothermia 2.4 1.8-4.2 2.35 1.8-3.7 2.2 1.9-2.8 2.1 1.5-2.8
Angle (deg) Isothermia. 53.9 44.5-62.1 51 39.5-63.888 54 48.7-60.788 60.5 50.8-68.588
Normothermia 58.8 38-66.2 59.9 46.8-67.3 60.9 53.5-63.4 63.9 53.1-69.2
TMA (min) Isothermia. 31.6 25.8-35.8 32.7 30.8-37.288 32.1 28.8-36.488 23.8 20-32.1
Normothermia 28.8 24.8-32.4 27.3 25.2-32.6 27.4 23.3-31.3 22.5 19-31
Isothermia 63.7 57.9-69.3 65.4 58.9-70 65.1 60.35-69.4 66.4 63-69,8
MA (mm) Normothermia 64.7 50.9-70.6 66.1 57.7-70.1 65.4 60.9-70.5 64.7 61.7-69.7
G (dyn/sc) Isothermia. 8783 6869-11268 9460 7160-11649 9331 7609-11349 9863 8516-11571
Normothermia 9162 5186-12007 9740 6829-11740 9440 7787-11953 9181 8069-11520
o Isothermia 0.25 0-3.2 0 0-1.3 0 0-0.3 1.1 0.1-5.3
Ly30 (%) Normothermia 0 0-1.8 0.3 0-1 0.6 0-1.4 1.3 0.2-5.4
o Isothermia 2.6 -7.8-(-05) | -345 -6.2—(-1.1)8 | -25 -5.4-(-0.65)8| -05 -2.8-1.7
Normothermia -2.1 -9-0.9 -1.9 -4.1-0.7 -1.7 -3.5-0.7 -1.3 -3.1-1.6
nTO=20,nT1=30,nT2=27,nT3=23
88 for p < 0.05; §§ for p < 0.01 between iso and normothermia
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Table 3. Results of Rapid TEG at actual temperature (isothermia) and 37°C (normothermia)

RAPID TEG Sample T0 K] ™ T3
Parameter median 25%-75% median  25%-75% median  25%-75% median 25%-75%
A (i Isothermia 18 0823 12 0924§ 16  09-21§ 08 0518
Normothermia | 1.65  0.7-2.6 1 0.7-1.7 12 06-18 07  05-13
_ Isothermia 32 2042 26 2235 27 1935 2 1429
K (min) Normothermia | 2.75  1.6-4.4 24 1728 22 1831 22 1528
Isothermia 511 447624 | 588 498638 | 58  51.7-652 66 553732
Angle (deg) | \ormothermia | 56.6 457-68.2 | 609 56.3-68.8 | 641 523-67.6 | 649 58.4-69.8
A (i Isothermia 281 233311 | 255 23820085 | 245 223286 | 20 182268
Normothermia | 238 19.8-30.4 | 231 204-26.8 | 22.8 21.8-259 | 216 18.8-24.6
Isothermia 619 523655 | 636 597688 | 636 60969 662 61.9-70.7
MA (mm) Normothermia | 643 (58.2-66) | 642 57.9-67.1 | 638  60-70.4 66.6 62.3-69.5
& @mso) Isothermia 8133 5986-9499 | 8733 7415-11048 | 8742 7779-11145 | 9811 8133-12090
Normothermia | 9001 6949-9699 | 8954 6876-10213 | 8813 7495-11873 | 9968 825611381
o Isothermia 0 0-0 0 0-0 0 0-0 0.1 0-0.5
Ly30 (%) Normothermia 0 0-0.4 0 0-0.1 0 0-0.1 0.1 0-0.5
ACT (560 Isothermia 222 121269 167 136-277§ | 199 136-245§§ | 128 97214
Normothermia | 206  136-292 144 113-206 152 105-214 113 97-191

nTO =20, nT1 =30, nT2=27,nT3 =23
§ for p < 0.05; §§ for p < 0.01 between iso and normothermia

Table 4. Therapy with anticoagulants and/or antiaggregants drugs during the study

Type of anticoagulation/antiaggregation Number of Patients
UFH (unfractioned heparin) 400 1U/hour 5
UFH 4001U/hour + ASA 500 mg and Clopidogrel 600 mg at the admission + Clopidogrel 75 mg/day 14
started the second day after the admission
Enoxaparine 0.4ml s.c. bid 5
Without anticoagulation/antiaggregation 6

Table 5. Changes in blood count and classical coagulation tests during the study
Blood count, Coagulation TO T1 T2 T3
Parameter median 25%—-75% | median 25%—75% | median 25%-75% | median 25%-75%
Quick (%) 0.74 0.6-0.92 0.75  0.52-0.89 0.74  0.54-0.91 0.75 0.66-0.94
INR 1.2 1.07-1.35 1.18  1.08-1.46 1.2 1.1-1.47 1.19 1.1-1.3
tAi;t'eva(tse)d partialthromboplastin |\ 335 580 | 44  336-582 | 444 39.8-541 | 371 34.7-43.9
Thrombocytes (x109/1) 221 197-307 200 142-252 199 119-252 217 132-231
Haemoglobin (g/l) 123 109-141 115 100-128 112 98-130 114 102-122
Leukocytes (x109/1) 13.5 9.8-17 12 7.5-14.4 9.1 5.8-12.7 9.1 7.3-12.7

nT0=29,nT1=29,nT2=28,nT3 =26

T1 and T2 during induced hypothermia; TO and T3 during normothermia

In hypothermic Rapid TEG, only the plasmatic
coagulation parameters (R, ACT and TMA) were
different from the normothermic values at T1 and
partially also at T2 (R and ACT).

Table 3 summarizes the results of Rapid TEG.

Parameters MA and G (clot strength and quality)
and parameter LY30 (fibrinolysis) measured by KH
TEG and Rapid TEG showed no effect of temperature.

Table 4 shows types of therapy with anticoagulant
and/or antiaggregant drugs.

There were minor signs of bleeding in five patients
during time-points TO and T1 in the group with the
combination of unfractioned heparin and clopidogrel
and acetylsalicylic acid. Major signs of bleeding (skin
haematoma or haemoptysis) were present in two
patients whose standard coagulation tests and TEG
on ICU admission were normal, despite the fact that

one was on chronic warfarin medication. Only one
patient received a single unit of blood during the whole
study due to low haemoglobin level on admission. No
therapeutic interventions were done on the basis of
the TEG results.

Table 5 summarises the changes of the standard
coagulation tests and the blood count during the
study.

Discussion

Major findings

In standard TEG, clot formation parameters
measured during hypothermia were significantly
different from the parameters measured at 37 °C.
Rapid TEG was less able to trace the hypothermia
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influence on coagulation. Coagulum strength, quality,
and fibrinolysis were not influenced by hypothermia.
Despite these statistically significant differences the
clinical judgement was not influenced.

KH-TEG

Our findings of diminished clot formation during
hypothermia in KH-TEG are in consensus with an
experimental study in rabbits by Shimokawa [17],
clinical studies in liver transplant patients by Douning
[12], and with studies in patients under general
anaesthesia by Kettner [18] who also found prolonged
parameters R and K, and Angle o decrease during
hypothermia. Similarly, parameter MA was free of any
significant change. The limitations of these studies, in
our opinion, include liver failure in the Douning study
and a relatively short period of hypothermia in both of
them. All of these studies (ours included) differ from
the study by Watts [19] on hypothermic trauma
patients, who found a decrease in MA parameter on
top of diminished clot formation. Nevertheless, in
trauma patients, multiple factors influence coagulation
and either the pooling of thrombocytes in the spleen
[20], or their shape changes [21] can be responsible
for the difference. Interestingly, there is a discrepancy
between in vitro and in vivo studies concerning MA
parameter during hypothermia. There is either no
change or a decline in MA [18-19] in vivo, in contrast
to in vitro studies. For example Ramaker [11] who
tested different conditions including hypothermia in
vitro found significantly impaired K and Angle o,
whereas maximum amplitude MA significantly
increased.

Rapid TEG

We also tested a new method of TEG analysis —
Rapid TEG — which has not been tested in hypo-
thermia so far. Our findings suggest that Rapid TEG
due to its maximal activation of internal and external
pathways by kaolin and tissue factor lost the ability to
trace delicate changes of coagulation status caused
by hypothermia. No parameters differed during
hypothermia with exception of significantly prolonged
ACT (median 30-50 s). As parameter R (a parameter
also testing plasmatic coagulation like ACT) was only
insignificantly prolonged this observation needs
further testing.

The risk of bleeding in patients following CPR

We chose to study patients after CPR because of
the high risk of bleeding complications. Multiple factors
are involved; e.g. CPR trauma, anticoagulation and
antiaggregation therapy, and further factors causing
or worsening coagulopathy (e.g. hypoperfusion [22],
acidosis [23] and therapeutic hypothermia that are
part of standard care after CPR [7]). Therefore, we
believe that the monitoring of coagulopathy, and the
distinction of its causes, are important in this group of
patients and can influence the clinical decisions of
pharmacotherapy; e.g. LMWH.

Clinical relevance of mild hypothermia impact on
coagulation

The ability to perform measurements at different
temperatures at the bedside, which is not the case in
standard laboratory tests, is a great advantage of
TEG. Though a highly statistically significant impact of
hypothermia on clot formation was found, we judge its
clinical relevance to be insignificant and see no need
to perform TEG analysis in non-trauma hypothermic
patients at the actual temperature. Although plasmatic
coagulation changes start at temperatures below
34 °C, the thrombocytes are altered at temperatures
below 28°C as elegantly shown in vitro in Rundgren’s
study [24].

A comment on warfarin on admission, ICU
anticoagulants/antiaggregants treatment
and dropouts

We had practically no exclusion criteria for the study
except for moribund patients. Previous treatment with
anticoagulant drugs (two patients) was also not
considered inappropriate for study inclusion as relative
changes during hypothermia were studied. Inte-
restingly, six patients received no anticoagula-
tion/antiaggregation during the first 36 hours in the
ICU. Four of them had ASA in their chronic medication
and it was restarted after 48 hours. Indeed, the rather
conservative approach of our ICU - i.e. anti-
aggregants given only in cases of proven or highly
suspicious AMI — is clearly visible (see Table 4).
Anticoagulants and antiaggregants were given
independently of the study protocol and an eventual
impact of hypothermia on the pharmacokinetics and
pharmacodynamics of the drugs given cannot be
excluded. Missing measurements at some of the time-
points were caused by various factors —i.e. the death
of three patients during the study, lack of time to
perform TEG before therapeutic hypothermia was
commenced and technical difficulties in some cases.
On the whole we think that the number of
measurements is representative.

Conclusion

Hypothermia interferes with clot formation.
Standard TEG performed at 37 °C does not track
these effects and there are major statistically
significant differences in clot formation. Rapid TEG
was less influenced by temperature with the exception
of ACT. Nevertheless, from a clinical point of view, the
effect of mild hypothermia on TEG analysis is
insignificant. We conclude that there seems no need to
analyse TEG at the actual temperature in patients with
mild hypothermia following CPR.

Key messages

e Standard TEG performed at 37 °C does not record
changes in coagulation during hypothermia.

* When measured at actual temperature, KH-TEG

Anesteziologie a intenzivni medicina
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shows significant differences in all clot formation
parameters. Rapid-TEG is less influenced by

hypothermia.

e Clot strength and quality parameters were not
influenced by the temperature adjustment during
hypothermia in KH-TEG or Rapid-TEG.

e The clinical significance of these laboratory
changes is negligible.

¢ To obtain relevant ACT values Rapid-TEG should

b

e analysed at the actual temperature during

hypothermia.

List of abbreviations

ACT — activated clotting time
AMI — Acute Myocardial Infarction
aPTT — activated partial thromboplastin time
ASA — acetylsalicylic acid
BC — blood count
Cl — coagulation index
CPR — cardiopulmonary resuscitation
Hb — haemoglobin
ICU — intensive care unit
INR — international normalized ratio
IQR — inter quartile range
KH — kaolin-heparinase
Leu — leukocytes
LMWH — low molecular weight heparin
MA — maximal amplitude
PCI — percutaneous coronary intervention
TEG — thromboelastography
TMA — time to maximal amplitude
Tr — thrombocytes
UFH — unfractioned heparin
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ERRATUM

V minulém &isle ¢asopisu byl v &lanku Fiala Hynek, Berta Emil, Gabrhelik Tomas, Safranek Petr: ,Ma mirna
terapeutickd hypotermie stejny vliv na vysledny neurologicky stav nemocnych po resuscitaci v nemocnici, mi-
mo nemocnici pro defibrilovatelny a nedefibrilovatelny rytmus?“ na s. 223 omylem otistén 2kréat stejny graf.

Otiskujeme spravny graf:
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Obr. 4. Neurologicky stav pfi propusténi z nemocnice (rok 2010)
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