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Resuscitation of Septic Patients with Target-and-endpoint
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Objective To investigate the effect of target-and-endpoint protocol on the resuscitation of septic patients.
Methods This is a retrospective study performed at the Peking Union Medical College Hospital Intensive
Care Unit. We enrolled 545 septic patients who needed vasopressors on at least the first day of ICU admission.
The general characteristics, blood lactate level, mean arterial pressure (MAP), central venous pressure (CVP)
and saturation of central venous oxygen (ScvO,) at admission and 6, 24 hours after admission were collected.
The parameters at different time points were compared. Lactate clearance rate and in-hospital mortality were
analyzed.

Results The 6-hour lactate clearance rate was 21.6% (IQR, 8.6%-39.0%), and in-hospital mortality was 9.4%.
For patients with low CVP values (<8 mm Hg, 1 mm Hg=0.133 kPa) at admission, CVP increased significantly at
6 hours after admission (5.421.6 mm Hg vs. 7.7£2.6 mm Hg, P<0.001). For patients with low MAP (<75 mm Hg)
at admission, the MAP values increased significantly at 6 hours (64.2£7.1 mm Hg vs. 82.2£13.1 mm Hg,
P<0.001). For patients with low ScvO, value (<70%) at admission, the ScvO, value increased significantly at 6
hours (61.9%17.0% vs. 71.9%%7.8%, P<0.001). No difference was found between the values at 6 hours and the
corresponding values at 24 hours after admission. For patients with high CVP values (28 mm Hg) at admission,
CVP decreased significantly at 6 hours (11.3£4.0 mm Hg vs. 10.3£2.9 mm Hg, P<0.001). For patients with
high MAP (=75 mm Hg) at admission, the MAP values decreased significantly at 6 hours (94.2£13.9 mm Hg
vs. 89.4X11.4 mm Hg, P<0.001). For patients with high ScvO, value (=70%) at admission, the ScvO, values
decreased significantly at 6 hours (76.8%%4.2% vs. 72.9%%7.3%, P<0.001). No difference was found between
the values at 6 hours and the corresponding values at 24 hours.

Conclusions This study suggested that in the resuscitation of sepsis and septic shock patients in the ICU, the
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target values did not need to be within the “normal range” recommended by early-goal directed therapy. The

“target-and-endpoint” protocol, which aimed for personalized goals, deserves more consideration.

EPSIS and septic shock are major health
problems, affecting millions of people
around the world each year. It has been
demonstrated that increased compliance
with the Surviving Sepsis Campaign (SSC) resuscita-
tion bundles is associated with a reduction in mortal-
ity rates.' However, sepsis and septic shock remain a
challenge, with their high morbidity and mortality.”

Early goal-directed therapy (EGDT) has been
constantly discussed and questioned by researchers
since its publication.’* Several studies have noted that
EGDT was not superior to “usual care” in the treatment
of early septic shock.”” Nonetheless, it remains the
cornerstone for the management of sepsis and septic
shock patients.® Head and Coopersmith® suggested
that although the specific EGDT protocol is not benefi-
cial if applied to all patients with sepsis, key tenets of
sepsis management are indicated in all septic patients,
and the management of sepsis could evolve from EGDT
to personalized care.

We also believe in the tenets of EGDT and devel-
oped a novel protocol based on them. We thought the
goal should be personalized and, most importantly,
should be managed on the basis of timing.'® The pro-
tocol, called “target and endpoint”, has been in devel-
opment and implementation for up to 5 years in our
department and has been strictly applied during daily
rounds. However, how it influences the resuscitation of
septic patients in the ICU has not been reported. We
decided to retrospectively study the septic patients in
this department and investigate what effect the tar-
get-and-endpoint protocol had on the treatment of
these patients.

PATIENTS AND METHODS

Study population
We retrospectively reviewed the electronic medical da-
tabase to identify septic patients with an acute onset
of infection and being administered vasopressors on at
least the first day in the ICU of the Peking Union Medi-
cal College Hospital. Patients were admitted to the ICU
from May 1%, 2014 to May 1%, 2017.

Patients were excluded if they met the follow-
ing criteria: clinical presentation not consistent with

the diagnosis of sepsis or septic shock, lack of central
venous pressure (CVP) monitoring or invasive arteri-
al pressure monitoring, ICU stay length shorter than
24 hours, refusal of active treatment, data missing or
a state of sepsis lasting more than 24 hours before be-
ing transferred to the ICU. Finally, a total of 545 septic
patients were included (Fig. 1).

The diagnosis of sepsis was made based on the
new Sepsis-3 definition, which includes a suspected or
confirmed infection and an acute change of =2 points
in the patient’s total sequential organ failure assess-
ment score (SOFA) as a result of the infection. Sep-
tic shock patients were identified by the necessity of
vasopressors to maintain a mean arterial pressure of
65 mm Hg (1 mm Hg=0.133 kPa) or greater and a se-
rum lactate level greater than 2 mmol/L in the absence
of hypovolemia.

Patients’ data were collected from the hospital’s
electronic medical database. The data designated as
0-hour data were obtained at the exact time of admis-
sion. The data designated as 3-, 6- and 24-hour data
were measured at 3, 6 and 24 hours after admission.
Acute physiology and chronic health evaluation score
IT (APACHEII) and SOFA scores were calculated from
the worst parameters within the first 24 hours, which
were gathered from the electronic records. In-hospi-
tal mortality was defined as the proportion of patients
who died during the period from ICU admission to dis-
charge from the hospital.

The study was conducted according to the Dec-
laration of Helsinki and was approved by the ethics
committee of our institution. No informed consent was
needed for this retrospective observational study.

“Target-and-endpoint” protocol

The “target-and-endpoint” protocol for resuscitation of
the sepsis and septic shock patients is shown in Fig. 2.
If the patient was diagnosed with sepsis or septic
shock, the resuscitation protocol was indicated.

The ultimate goal (endpoint) of the treatment
was the clearance of lactate, specifically, at least a
10% drop by 6 hours after admission. To accomplish
the ultimate goal, we set three targets: mean arterial
pressure (MAP), central venous pressure (CVP) and,
if necessary, the cardiac output/velocity-time integral
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751 patients diagnosed with
infection and with
vasopressor infusion

91 patients excluded for not
fulfilling the criteria of sepsis
based on sepsis 3.0

» 38 patients were excluded for
ICU stay less than 24 hours

v 11 patients were excluded for
refusal of active treatment

611 patients diagnosed
with sepsis or septic
shock and stay in ICU
for more than 24 hours

29 patients were excluded for
being in a state of sepsis more
than 24 hours before admission

22 patients excluded for lack
of central venous catheter or
invasive arterial line

15 patients were excluded for

545 patients were =
data missing

included in this study

Figure 1. Flow chart of the patient enroliment.
ICU: intensive care unit.

(VTI). A personalized value of each target was selected
at 6 hours or even sooner while the patient’s condition
was monitored. At any given time, a specific value
of each target was mandatory for each patient. The
lactate level and saturation of central venous oxygen
(ScvO,) were to be measured regularly, and the target
values were to be assessed and adjusted; most impor-
tantly, the actual values of those variables were to be
maintained on target if such targets had been set.

If ScvO, was below 70% and CVP was below 8
mm Hg, volume expansion was recommended. If the
CVP was equal or greater than 8 mm Hg, it was left
to the doctors’ discretion to monitor cardiac output.
Volume responsiveness was to be assessed, whether
through inferior vena cava (IVC) variability, VTI vari-
ability, stroke volume variation (SVV), pulse pressure
variation (PPV), passive leg raising (PLR) or fluid chal-
lenge. If volume responsiveness was positive, fluid was
to be administered. Otherwise, it was left to the doc-
tors’ discretion to decide whether to prescribe inotrope
or take measures to decrease the oxygen consump-
tion. Then norepinephrine would be given to maintain
the MAP level according to the baseline blood pressure
of each specific patient.

If ScvO, was above 70%, then the MAP goal was
set and maintained. If the goal of CVP, MAP and car-
diac output (if necessary) was reached, and lactate
clearance still deteriorated, it was deemed acceptable
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Figure 2. The “target-and-endpoint” protocol for resusci-
tation of the sepsis and septic shock patients.

A Lactate level and lactate clearance rate were set as the
“endpoint” parameter.

*CVP, MAP and CO/VTI were set as the “target” parameter.
MAP: mean arterial pressure; ScvO,: saturation of central

venous oxygen; CVP: central venous pressure; NE: norepi-
nephrine; CO: cardiac output; VTI: velocity-time-integral;
SVV: stroke volume variation; IVC: inferior vena cava; PLR:
passive leg raising; |VO,: decreased oxygen consumption.

to tamper MAP level and turn again to source control
and antibiotic adjustment. If the lactate clearance goal
was reached, the clinicians need to assess whether the
CVP could be lowered any further and whether the MAP
or cardiac output/VTI needed to be adjusted.

If the patient was diagnosed with sepsis but the
lactate level was below 2 mmol/L, but the ScvO, less
than 60%, then there would be a high risk to develop
hyperlactatemia, the resuscitation would still be pro-
ceeded. If the ScvO, was greater than 60%, then the
clinicians need to assess whether the CVP could be
lowered any further and whether the MAP or cardiac
output/VTI needed to be adjusted.

Statistical analysis
Statistical analysis was performed using the statisti-
cal software package SPSS 13.0 (SPSS Inc., Chicago,
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Illinois, USA). Continuous data were expressed as the
mean * standard deviation or as the median and the
interquartile range (IQR). Categorical variables were
presented as the number and percentage in each cate-
gory. At admission patients were divided into the low-
CVP group (CVP<8 mm Hg) and the high-CVP group
(CVP=8 mm Hg) according to CVP level, the low-
MAP group (MAP<75 mm Hg) and the high-MAP group
(MAP=75 mm Hg) according to MAP level, and the
low-ScvO, group (Scv0,<70%) and the high-ScvO,
group (Scv0,=70%) according to ScvO, level. Group
comparisons of SOFA and APACHE II scores, lactate
level and in-hospital mortality were performed by Stu-
dent’s t-test, Man-Whitney U test or the chi-squared
test when appropriate. The variance analysis of re-
peated measurement data was used to compare the
differences of each index within the groups and then
least significant difference test was used to compare
the difference between two groups. All P values were
two tailed and were considered significant for P<0.05.

RESULTS

General characteristics of all patients

Their mean age of the enrolled subjects was 60.6£16.9
years old, and 59.2% (323/545) were men. The me-
dian APACHE II and SOFA scores were 22 (IQR,17-
29) and 11 (IQR, 9-14), respectively. The median
maximum body temperature was 38°C. The median
white blood cell count was 12.4x10°/L (IQR, 7.6x10°-
18.3x10°L), and the median procalcitonin level was
4.0 (IQR, 0.9-21.1) ng/ml.

The sources of infection included pneumonia
(60.0%), intraabdominal infection (28.6%), bacteremia
(7.5%) and other infections (3.9%), such as urinary
tract infection, dermal infection, and central nervous
system infection etc. The comorbidities included hyper-
tension (31.9%), coronary artery disease (4.6%), dia-
betes mellitus (7.2%) and chronic renal failure (10.1%).

The proportion of patients on ventilation was
87.2% (475/545). The mean positive end-expiratory
pressure and plateau pressure were 7.1+£2.4 cmH,O
and 22.7+6.3 cmH,0 respectively. The median norepi-
nephrine dose was 0.15 (IQR, 0.10-0.42) ug/kg-min.
The median ICU stay length was 11 (IQR, 5-19) days,
and in-hospital mortality was 9.4% (51/545).

Arterial blood lactate level and hemodynamics
The quantities of fluid administered at 3 hours and
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24 hours were 965 (IQR, 615-1566) ml and 3207
(IQR, 2495-3950) ml, respectively. Only 19.8%
(n=108) of patients were administered over 30 ml/kg
of fluid at 3 hours. The rate of fluid loading was
250-500 ml/30 min or faster but with close moni-
toring. Among all the patients, 18.7% had a nega-
tive fluid balance during the first 24 hours and the
median volume was 1444 (IQR, 489-2775) ml. The
patients who were administered dobutamine account-
ed for 11% of all patients and the median dose was
3 (IQR, 2-5) ug/kg-min.

The MAP level was much higher than the target
in the EGDT protocol, with 89.7% (489/545) having
MAP greater than 75 mm Hg at 6 hours. Only 68.8%
(375/545) of patients had CVP greater than 8 mm Hg
at 6 hours, and 70.6% (385/545) of patients had
ScvO, greater than 70.0% at 6 hours. Among all
the patients, 48.1% (262/545) had a lactate lev-
el above 2 mmol/L at admission. The 6-hour lactate
clearance rate was 21.6% (IQR, 8.6%-39.0%). The
arterial blood lactate level on admission and 6 hours
of admission were 1.8 (IQR, 1.2-3.2) mmol/L and
1.6 (IQR, 1.1-2.6) mmol/L, respectively.

Subgroup comparison

The low-CVP group displayed lower SOFA and APACHE
II scores than the high-CVP group (all P<0.001).
No significant difference was found in lactate level
(P=0.110) and in-hospital mortality between the two
groups (P=0.627). (Table 1)

In comparison with the high-MAP group, the
low-MAP group displayed higher APACHE II scores
(P=0.019) and similar SOFA scores (P=0.455). No dif-
ference was found on 0-hour lactate level (P=0.111)
and in-hospital mortality (P=0.807) between the two
groups. (Table 1)

No difference was found between the low-Sc-
vO, group and high-ScvO, group in terms of SOFA
(P=0.614), APACHE II (P=0.227), 0-hour lactate level
(P=0.628) and in-hospital mortality (P=0.250). (Table 1)

Target of CVP, MAP and ScvO,

For patients with CVP below 8 mm Hg at 0 h, the value
at 0 h was significantly lower than that at 6 hours and
24 hours (P<0.001). No difference was found between
the values at 6 hours and 24 hours (P=0.363). For pa-
tients with MAP below 75 mm Hg at 0 h, the value at
0 h was significantly lower than the value at 6 hours
and 24 hours (P<0.001). No difference was found be-
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Table 1. Comparisons of SOFA and APACHE II scores, 0-hour lactate level and in-hospital mortality between subgroups

Groups n  SOFA (score) APACHE II (score) O0-hour lactate level (mmol/L) In-hospital mortality (%)
Low-CVP group (CVP<8 mm Hg) 187 11 20 1.8 11.3
High-CVP group (CVP=8 mm Hg) 358 12 23 1.9 9.5
P value <0.001 <0.001 0.110 0.627
Low-MAP group (MAP<75 mm Hg) 148 11 24 1.7 8.8
High-MAP group (MAP>=75 mm Hg) 397 11 22 1.9 9.5
P value 0.455 0.019 0.111 0.807
Low-ScvO, group (Scv0,<70%) 185 12 23 1.8 11.4
High-ScvO, group (Scv0,>70%) 360 11 22 1.9 8.3
P value 0.614 0.227 0.628 0.250

SOFA: sequential organ failure assessment score; APACHE Il : acute physiology and chronic health evaluation score 1I.

tween the values at 6 hours and 24 hours (P=0.667).
For patients with ScvO, below 70% at 0 h, the value
at 0 h was significantly lower than that at 6 hours and
24 hours (P<0.001). The value at 6 hours was slightly
higher than the value at 24 hours, but the difference
was not statistically significant (P=0.063). (Fig. 3)

For patients with CVP greater than or equal
8 mm Hg at 0 h, the value at 0 h was significant-
ly higher than the value at 6 hours and 24 hours
(P<0.001). No difference was found between the
values at 6 hours and 24 hours (P=0.452). For pa-
tients with MAP greater than or equal 75 mm Hg at
0 h, the value at 0 h was significantly higher than the
value at 6 hours and 24 hours (P<0.001). No differ-
ence was found between the values at 6 hours and
24 hours (P=0.295). For patients with ScvO, greater
than or equal 70% at 0 h, the value at 0 h was signifi-
cantly higher than the value at 6 hours and 24 hours
(P<0.001). No difference was found between the val-
ues at 6 hours and 24 hours (P=0.116). (Fig. 3)

DISCUSSION

In this study, we found that the “target-and-end-
point” protocol was effective, with most patients sur-
viving. However, we did not administer as much fluid
as the SSC guideline recommended. We also did not
set the target CVP and MAP goals as the EGDT recom-
mended.

The protocol had been established long before
this study, and its implementation was discussed
during morning and evening rounds, which guaranteed
the quality of the protocol. The data were all objective
data collected from our electronic database. The data-
base has been existed for 5 years, and several papers
based on its data have been published.'*™* The results
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Figure 3. Comparisons of CVP (A), MAP (B) and ScvO, (C)
values before and after resuscitation.

“In comparison with values at 6 hours and 24 hours after
admission, the corresponding values at admission were
significantly lower or higher (P<0.001). No difference was
found between the values at 6 hours and the correspond-
ing values at 24 hours.
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of this study demonstrated that the patients had rather
high APACHE II and SOFA scores comparable to those
of patients from prior studies including EGDT, ProCESS,
and ARIZE. Nonetheless, the mortality was not as high
in the present study.>” **

The participants in this study were sepsis patients
undergoing norepinephrine infusion. Previously, the
SSC guidelines have defined septic shock as sepsis-in-
duced hypotension persisting despite adequate fluid
resuscitation.'® Hyperlactatemia and fluid-resistant hy-
potension requiring vasopressors are the prerequisites
used to diagnose septic shock according to the new
definition of Sepsis-3.'® Therefore, the study involved
both sepsis and septic shock patients according to the
new definition.

We chose arterial lactate level as the endpoint
in our protocol as hyperlactatemia is a well-accepted
marker of illness severity, with higher levels predica-
tive of higher mortality.'” ' The cause of hyperlactate-
mia might lie in altered microcirculation or disrupted
mitochondrial dysfunction; the topic has attracted a
great deal of interest, but there is still no adequate
treatment method. Garrabou et al'® measured the mi-
tochondrial activity of peripheral blood mononuclear
cells in septic shock patients. Their study demonstrat-
ed that mitochondrial dysfunction may be responsible
for cell damage in sepsis and may correlate with sepsis
severity and outcome.

The SSC guidelines and their update clearly state
that volume resuscitation should be performed within
3 hours.' The notion of early resuscitation is thor-
oughly understood and widely accepted, and the fluid
therapy or even more robust evaluation of volume sta-
tus would be performed within 3 hours of admission.
In our study, we found that only a small fraction of
patients admitted to the ICU need more than 30 ml of
fluid/kg within the first 3 hours. Because the protocol
demanded that volume responsiveness should be eval-
uated if needed, we conclude that the reason for this
is because more patients had been administered fluids
in the emergency room, operating room or medical or
surgical ward; therefore, they do not need as much
volume at this time point. This also demonstrated an
advantage of this protocol, namely, the ability to pre-
vent volume overload and its related consequences.”
We fully agree the SSC is very valuable for patients
who have not been resuscitated. However, septic shock
patients are often resuscitated to some extent before
being transferred to ICU. Therefore, the volume status
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assessment is crucial.

In this study, we found that the CVP value at 6
hours was much lower than that the EGDT protocol had
suggested, meaning that much less fluid had been giv-
en, which is another indicator that the risk of volume
overload is much lower."*** We found that high CVP at
6 hours did not mean that patients were resuscitated
adequately; rather they were more severely ill, with
higher APACHE II and SOFA scores and, eventually,
higher mortality. Therefore, the CVP for each patient
cannot be set at a fixed score; it is more reasonable
to set a personalized goal. Prior research has found
that increased CVP is associated with impaired renal
function and all-cause mortality in a group of patients
with cardiovascular diseases.’! Vellinga et a/*
that elevated CVP was associated with impairment of
microcirculatory blood flow. Higher CVP means the im-
pairment of microvascular perfusion through increases
in venous pressure by venous congestion.

In our protocol, the CVP level is monitored and
tapered to bring it as low as possible as long as tissue
perfusion is sufficient. This is another reason the CVP
level was kept slightly lower. The CVP is an indicator of
the preload of the right heart; lowering it will benefit
the function of the right heart, as well as kidney func-
tion and it is nevertheless useful when followed over
time.”* Although we did not have access to the echo-
cardiography results of these patients, the CVP value,
which indicates the preload of the right heart, could be
a result of cardiac dysfunction induced by septic shock.
Septic cardiomyopathy, usually diagnosed through
echocardiography, has a high incidence in septic shock
patients, and both ventricles can be affected.?*®

A previous study noted that MAP combined with
hyperlactatemia might be a strong predictor of worse
prognosis.”’ In the present study, the value of target
MAP was slightly higher than that the SSC guidelines
recommended. As in a real clinical situation, the set-
ting of a target blood pressure level takes baseline
blood pressure, urine output and lactate clearance
into consideration. Nearly a third of our patients had
hypertension. Asfar et al*® also concluded that septic
patients with high blood pressure needed less renal
replacement therapy. We found that when target blood
pressure was set according to urine output in addition
to lactate clearance rate, the MAP need to be higher
than 65 mm Hg. Still, it is better for targets to be per-
sonalized. After admission, MAP decreased in some pa-
tients and increased in others. Higher MAP means the

found
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afterload of the heart will be increased, which should
be taken into consideration as the heart is often com-
promised in patients with septic cardiomyopathy.”

ScvO, plays the important role of testing the final,
crucial question of whether oxygen delivery is ade-
quate.’®* However, the ARIZE and ProCESS study not-
ed that mortality was not different in septic shock in a
study of 300 patients when they were randomized to a
target of ScvO, of 70% versus lactate clearance of at
least 10%. Although we did not follow the exact values
of the goals recommended by EGDT and did not even
fulfill the need for a total fluid infusion of 30 ml/kg,
we argue that it is inappropriate to conclude that no
protocol is necessary in these patients. Instead, we
believe it is necessary to use a “personalized” proto-
col. We can see that fluid was administered according
to each patient’s need, and MAP was slightly higher,
meaning that the resuscitation was even stricter. This
was consistent with the idea of Head et al.’ In this
study, the high-ScvO, group similarly showed no ad-
vantage over the low-ScvO, group, which means that
personalized protocols are needed.

The present study has several limitations. First, it
is a single-center retrospective study and, therefore, is
not enough to provide a definite conclusion. Although
the volume restoration was known to be completed by
6 hours after admission, we were not able to define
the exact moment when the patients’ volume status
was adequate. Therefore, a prospective study is still
needed to confirm the results. Second, due to the vari-
ous measurements of cardiac output, that variable was
not statistically available. Third, in contrast to other
studies, the patients were not included immediately af-
ter the sepsis erupted; instead, most of them were be-
ing given fluid or even vasopressors. We believe this to
be a characteristic of ICU patients. As most sepsis and
septic shock patients will be transferred to the ICU, a
protocol suited for ICU treatment would be meaningful.
When the patients were treated, they were far from
stable, most of them because of deterioration, and
they were still deeply in need of resuscitation. Finally,
there was no control group to demonstrate the efficacy
of the protocol. Despite these limitations, we have a
homogenous hemodynamic treatment protocol for the
management of septic shock patients, and this study
provides the general characteristics of these patients.

In conclusion, this study suggested that in the
resuscitation of sepsis and septic shock patients in
the ICU, the target values did not have to be within
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the “normal range” recommended by EGDT. The “tar-
get-and-endpoint” protocol, which aimed for personal-
ized goals, deserves more consideration.
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NH “BIS5HI” HRETIRSESENET: KE—
MHE=ZHEERE ICU KRBT

KRR, EAE, 5K, XIRN

i BEoe Bl B AERtE IR 2 Be ALt M EE e BERE =R, JEat 100730

KRB MRERAE; RGLVEARTE, AR LRk

B Wi “HIRSEIY T RATIRERE S TR AR

Bk EUBPERE T AL st RIS B DARRERE O BRI 25 FE LIRS 4 RR AL (4 £ 3 545 Bl id s AR I — MRV RE, NERL A
R 6 M 24 h B KA TR, “FREIKE (MAP) « FbdfkE (CVP) AL E KA ANE (Sev02) VLR AMIERE . st

R EHN 6h ILIRTE B E N 21.6% (P AiFH, 8.6%-39.0%) , fEFEIET: RN 9.4%, N EIf i CVP (<8 mm Hg, 1 mm
Hg=0.133 kPa) £+, 6hJ5 CVP &3 FFt (54 + 1.6 mm Hg tb 7.7 £ 2.6 mm Hg, P<0.001) . AZMHEK MAP (<75 mm Hg) ¥,
6h J5 MAP .27+ (642 = 7.1 mm Hg Lt 82.2 + 13.1 mm Hg, P<0.001) . ANZEHHME ScvO2 (< 70%) 3, 6h )5 Scv02 BT
(61.9% + 7.0% kL 71.9% =+ 7.8%, P<0.001) . #%Z%T 6h Al 24h LHI B L. NEBE CVP (>8mmHe) H#, 6hJi CVP &3
T (113 + 4.0 mm Hg t 103 + 2.9 mm Hg, P<0.001) . ANZRE MAP (=75 mm Hg) H4&, 6hJ5 MAP R3E TF (942 + 13.9
mm Hg bt 89.4 + 11.4 mm Hg, P<0.001) . AZEW 5 Scv02 (>70%) H#, 6hJG ScvO2 3 R (76.8% + 4.2% b 72.9% =+ 7.3%,
P<0.001) . %ZHT 6h 1 24h LI BAMK
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