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Abstract

Background Although surviving sepsis campaign (SSC) guidelines are the standard for sepsis and septic shock man-
agement, outcomes are still unfavourable. Given that perfusion pressure in sepsis is heterogeneous among patients
and within the same patient; we evaluated the impact of individualized hemodynamic management via the tran-
scranial Doppler (TCD) pulsatility index (Pl) on mortality and outcomes among sepsis-induced encephalopathy (SIE)
patients.

Methods In this prospective, single-center randomized controlled study, 112 patients with SIE were randomly
assigned. Mean arterial pressure (MAP) and norepinephrine (NE) titration were guided via the TCD pulsatility

index to achieve a pulsatility index < 1.3 in Group |, whereas the SSC guidelines were used in Group Il to achieve

a MAP>65 mmHg. The primary outcome was intensive care unit (ICU) mortality and the secondary outcomes
were; MAP that was measured invasively and values were recorded; daily in the morning, at the end of NE infusion
and the end of ICU stay, duration of ICU stay, cerebral perfusion pressure (CPP), sequential organ failure assessment
(SOFA) score, norepinephrine titration and Glasgow coma scale (GCS) score at discharge.

Results ICU mortality percentage wasn't significantly different between the two groups (p value 0.174). There

was a significant increase in the MAP at the end of norepinephrine infusion (mean value of 69.54+ 1042 and p value
0.002) and in the GCS score at ICU discharge (Median value of 15 and p value 0.014) in the TCD group, and episodes
of cerebral hypoperfusion with CPP <60 mmHg, were significantly lower in the TCD group (median value of 2 and p
value 0.018). Heart rate values, number of episodes of tachycardia or bradycardia, Total norepinephrine dosing, dura-
tion of norepinephrine infusion, SOFA score, serum lactate levels, and ICU stay duration weren't significantly different
between the two groups.

Conclusions Individualizing hemodynamic management via the TCD pulsatility index in SIE patients was not associ-
ated with significant mortality reduction. However, it reduces episodes of cerebral hypoperfusion and improves GCS
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dosing, and duration of NE infusion.

patient.

Cerebral hypoperfusion, ICU mortality

outcome but doesn't significantly affect heart rate values, SOFA score, serum lactate level, length of ICU stay, total NE

Trial registration The clinical trial was registered on clinucaltrials.gov under the identifier NCT05842616 https://
clinicaltrials.gov/study/NCT05842616?cond=NCT05842616&rank=1 on 6-May-2023 before the enrolment of the first
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Background

Sepsis-induced encephalopathy (SIE) is a serious com-
plication with a high mortality rate [1]. Alterations in
cerebral auto-regulatory mechanism together with
microcirculatory affection could explain local cerebral
hypoperfusion even without severe systemic hypotension
[2]. Restoring sufficient organ perfusion is crucial for sur-
viving sepsis, and preserving adequate cerebral perfusion
may improve outcomes in patients with SIE [3].

Alteration in cerebral autoregulation together with
microcirculatory alterations could explain local hypop-
erfusion even without severe systemic hypotension
[3]. Autoregulation maintains constant perfusion to vital
organs including the brain, kidney, and heart within
MAP between 60 to 150 mmHg [4]. Cerebral-autoreg-
ulation maintains constant cerebral perfusion despite
fluctuating MAP through adjustment of cerebral blood
vessels diameters (cerebrovascular reactivity). MAP lim-
its of functional cerebral autoregulation vary among indi-
viduals, and cerebral blood flow (CBF) is passive to the
changes in MAPoutside these limits [3].

The MAP, in fact, is not organ perfusion pressure;
perfusion pressure is heterogeneous, not only among
patients but also within the same patient during the pro-
gression of septic shock [5]. This discrepancy is what
makes hemodynamic management in SIE, especially
challenging and requires close, bedside monitoring and
vasopressor titration [5]. To date, it is not clear whether
the SSC guidelines for MAP target>65 mmHg are rea-
sonable for maintaining adequate cerebral perfusion
pressure in SIE patients [6]. TCD is considered an addi-
tion to conventional diagnostic methods to optimize the
hemodynamic management of SIE patients by targeting
systemic blood pressure, which is sufficient to maintain
adequate peripheral organ perfusion and reduce the
influence on brain homeostasis [6]. The elevation of the
TCD pulsatility index is associated with elevated cerebro-
vascular resistance and correlated with a greater occur-
rence of delirium [7]. A pulsatility index value >1.3 may
be indicative of brain dysfunction in sepsis [8] The uti-
lization of noninvasive surrogates for cerebral perfusion
and cerebral vasoreactivity, such as the TCD pulsatility
index, allows personalized estimation of optimal cerebral

perfusion pressure (CPP) in SIE patients and is associ-
ated with better outcomes [7].

The current clinical trial aims to compare the ICU mor-
tality and other secondary outcomes between the TCD
group and the MAP group.

Methods

Inclusion criteria

Patients aged 18 years or older diagnosed with sepsis-
induced encephalopathy with septic shock were included.

> Sepsis was defined as suspected or evident infec-
tion and patients who had two or more quick SOFA
scores: [9]

« Altered mentation.
« Respiratory rate > 22 breaths per minute.
« Systolic blood pressure < 100 mmHg.

> Septic shock was defined as sepsis-induced hypo-
tension that persists despite adequate fluid resuscita-
tion and serum lactate level > 2 mmol/I [10].

> Encephalopathy was diagnosed as GCS less than
15.

Exclusion criteria

Patient refusal, cerebral infection or known cerebral
lesion, severe internal carotid artery (ICA) stenosis > 70%,
pregnancy, drug intoxication, and patients supported
with an intra-aortic balloon pump.

Study design

Patients who met these criteria; were enrolled in this trial
and were randomly and equally divided into two groups;
Ultrasound assessment of the ICA and common carotid
artery. (CCA) was performed to exclude cases with
severe carotid artery stenosis >70%. The criteria for diag-
nosis of severe ICA stenosis (>70%) include the follow-
ing: [11] PSV of ICA >215 cm/s, EDV of ICA >65 cm/s,
internal to common carotid artery PSV ratio>3.7, as
shown in Fig. 1.
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Fig. 1 Ultrasound assessment for diagnosis of ICA stenosis showing normal ICA

All patients were managed according to the SSC guide-
lines for managing septic shock [12] which started
within the first hour except for norepinephrine (NE)
titration guided by the TCD pulsatility index in group I
and the MAP in group II. Fluid resuscitation was started
by administrating lactated ringer solution at a rate of 4 to
6 ml/kg.

Re-evaluation was performed after 15 min. If the MAP
was still <65 mmHg, we continued resuscitation at a rate
of 4 to 6 ml/kg. Re-evaluation was also performed after
15 min; until 30 ml/kg was reached. Norepinephrine
was started when the patient was still hypotensive with
a MAP <65 mmHg, either during or after fluid resuscita-
tion, even peripherally, to avoid delay until central venous
access was secured. NE was the vasopressor used in this
study. The norepinephrine formula used in this clinical
trial was NE tartrate (ampoule preparation contains 8 mg
NE tartrate, equivalent to 4 mg NE base). For patients
with inadequate MAP, despite NE dose escalation up

to 0.5 pg/kg/min, we added epinephrine as vasopressin
wasn't commercially available.

At the same time, the following steps were done; serum
lactate measurements, obtaining appropriate routine
microbiologic culture, broad-spectrum antibiotic admin-
istration, and rapid source control.

In group 1, patients were placed in a supine position
with the head of the bed elevated to approximately 30
to 45 degrees. Three measurements were taken, and the
average value was recorded. The flow velocity of the mid-
dle cerebral arteries was measured using a low frequency
1-5 MHZ (phased-array) transcranial Doppler probe on
both sides. The probe was positioned over the temporal
bone window above the zygomatic arch just anterior to
the patient’s ear at the level of the eye, and then a slid-
ing motion was performed to scan through the adjacent
brain tissue.

First, the temporal bone was identified, followed by
the midbrain, which is butterfly-shaped, was identified.
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Just anterior to the midbrain, the circle of Willis was
located and identified using color-coded sonography.

The middle cerebral artery (MCA) was identified as
a linear, red structure as the blood flow was directed
toward the ultrasound transducer. The blood flow
velocity within the vessel was measured via pulsed
wave (PW) Doppler.

The normal flow velocity of the MCA was associated
with a steep upstroke in systole and stepwise decelera-
tion in diastole.

The peak systolic velocity (PSV), end-diastolic veloc-
ity (EDV), and mean flow velocity (MFV) were meas-
ured. The pulsatility index (PI) was calculated by using
the following equation: {PI=(PSV_EDV)/ (MFV) [13]},
as shown in Fig. 2.

Our goal was to guide norepinephrine titration to
maintain a pulsatility index below 1.3. The pulsatil-
ity index was assessed twice daily unless hypotension
occurred; reassessment was performed at this time to
guide NE titration.

CPP was calculated by TCD in both groups at the
time of hypotensive episodes via the following equa-
tion: CPP=MAP x (EDV/MFV)+14. [14] 14 mmHg is
a calibration (zeroing) parameter established. Its nor-
mal range is 60—-80 mm Hg [15].

In group II, the MAP was measured continuously,
and our goal was to guide norepinephrine titration to
maintain MAP > 65 mmHg.

ICU mortality was the primary outcome, whereas
MAP, CPP, norepinephrine titration, SOFA score, ICU
stay duration, and GCS values were the secondary
outcomes.

Philips Healthcare
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Fig. 2 Measurements of pulsatility index of right MCA (PSV 127 cm/s, EDV 50.3 cm/s, MFV 75.7 cm/s, P1 1.01)
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Data collection
All registered patients were subjected to the following
measurements:

The demographic data, hemodynamic parameters
(MAP, heart rate), serum lactate level, SOFA score at
admission and discharge, total norepinephrine dosing,
duration of norepinephrine infusion, CPP, encephalopa-
thy outcome according to GCS score, duration of ICU
stay and ICU mortality.

Sample size analysis
The sample size and power analysis were calculated using
the Epi-Info software statistical package created by the
World Health Organization and Center for Disease Con-
trol and.

Prevention, Atlanta, Georgia, USA version 2002.

The criteria used for sample size calculation were as
follows:

—95% confidence limit.
—80% power of the study.

The expected incidence of mortality cases of sepsis-
induced encephalopathy in the best intervention group is
20% compared to 45% in the least favorable intervention
group.

The sample size based on the previous criteria was
found at N=56 in each group.

Statistical analysis

Statistical analysis was done by SPSS v26 (IBM Inc., Chi-
cago, IL, USA). Shapiro-Wilks test and histograms were
used to evaluate the normality of the distribution of



Page 5 of 10

Assessed for eligibility (n =132)

Excluded (n = 20)

Cerebral infection (n = 7)
“erebral lesion (n=135)

evere carotid stenosis (n =2)
Declined to participate (n = 6)

v 0O

Salem et al. BMC Anesthesiology (2025) 25:5
Enrollment
—
Randomized (n = 112)
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Allocated to Group I

NE titration was guided by
transcranial doppler pulsatility index
(PI) to achieve PI <1.3 (n = 56)

Analysis
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Excluded from analysis
(n=0)

l

Allocated to Group 11

NE titration was guided by Mean
arterial blood pressure (MAP) to
achieve MAP >65 (n= 56)

Analyzed (n = 56)

Excluded from analysis
(n=0)

Fig. 3 Patient flowchart summarizing enrolment, allocation, follow-up, and analysis in the study protocol

data. Quantitative parametric variables were presented
as mean and standard deviation (SD) and compared
between the two groups utilizing an unpaired Student’s
t-test. Quantitative non-parametric data were presented
as the median and interquartile range (IQR) and were
analyzed by the Mann Whitney-test. Qualitative varia-
bles were presented as frequency and percentage (%) and
analyzed utilizing the Chi-square test or Fisher’s exact
test when appropriate. A two-tailed P value<0.05 was
considered statistically significant.

Results
Randomization
The patients were randomly assigned into two equal
comparable groups using computer-generated random
numbers, with sequentially numbered closed opaque
envelopes containing either the intervention group
(Group I) or the control group (Group II).

In our clinical trial, 132 patients were assessed for eli-
gibility, and 20 patients were excluded (7 with cerebral

infection, 5 with cerebral lesion, 2 with severe carotid
stenosis, and 6 cases declined to participate), as shown
in Fig. 3. All patients who met the inclusion criteria were
randomly and equally divided into two groups, with 56
patients in each group. Analysis was performed, and no
patients were excluded from the analysis.

According to the demographic data (age, sex, BMI and
etiology of septic shock), no significant difference was
found between the two groups as shown in Table 1.

MAP values showed a significant increase in the TCD
group at the end of NE infusion and at the end of ICU
stay (p value=0.002 and 0.007 respectively). However,
no significant difference was recorded in the number of
episodes of hypotension (MAP <65 mmHg) between the
two groups. There were no significant differences in heart
rate values, episodes of tachycardia or episodes of brad-
ycardia during NE infusion between the two groups. In
terms of CPP, the number of episodes of cerebral hypop-
erfusion with CPP <60 mmHg, was significantly higher in
the MAP group (p value=0.018) as shown in Table 2.
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Table 1 Patient characteristics

Variables TCDgroup MAPgroup Test of significance
Sex x*=0.036
Male 24 (42.9%) 25 (44.6%)
Female 32 (57.1%) 31 (55.4%)
Age (years) T0.705
Mean +SD 5227+1387 54.13+£14.01
BMI (kg/m?) T0.575
Mean +SD 2596+331 2559+361
Etiology of septic ¥?=0511
shock
Pneumonia 19 (33.9%) 16 (28.5%)
uTl 14 (25%) 14 (25%)
Post operative 14 (25%) 16 (28.5%)
sepsis
Intra-abdominal 9 (16%) 10 (17.8%)

sepsis

T Student t-test, x? Chi square test, SD Standard deviation

Table 2 Hemodynamic parameters during norepinephrine infusion
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Glasgow coma scale values were significantly higher in
the TCD group at the ICU discharge (p value=0.014).
There were no significant differences in the serum lactate
level, SOFA score, ICU stay length, and ICU mortality
between the groups as shown in Table 3.

There were no significant differences in total NE dos-
ing or duration of NE infusion between the two groups as
shown in Table 3.

Compared with the baseline values, the TCD pulsatil-
ity index values in Group I were significantly lower at
the end of NE infusion (p value<0.001) and ICU stay (p
value <0.001) as shown in Table 4 and Fig. 4.

Discussion

Cerebral disorders of microcirculation and cerebral
perfusion insufficiency are implicated in the patho-
genesis of sepsis-induced encephalopathy [16]. The
conventional MAP target of the current SSC guide-
lines (MAP>65 mmHg) may not be suitable for all
patients, especially hypertensive patients, and this may

Variables TCD group MAP group Test of significance Pvalue
MAP (mmHg)
Baseline

Mean+SD 52.86£599 52.66+£4.66 T0.194 0.847
End of NE infusion

Mean+SD 69.54+£10.42 63.96+7.99 T3.174 0.002
End of ICU stay

Mean+SD 70.30+10.64 65.18£9.09 T2.740 0.007
Frequency of hypotensive episodes during NE infusion

Median (IQR) 8.0 (5.50-21.0) 7.0(4.50-23.0) U 1526.50 0.809
HR during NE infusion (beat/min)

Baseline

Mean+SD 95.13+15.92 98.05+12.22 T1.092 0.277
End of NE infusion

Mean+SD 8434+16.28 8530£16.51 T1.092 0.756
End of ICU stay

Mean +SD 86.18+14.89 86.50+15.84 T1.092 0.912
Frequency of episodes of tachycardia

Median (IQR) 6.0 (4.50 - 10.50) 8.0 (6.0-10.0) U 1282.00 0.095
Frequency of episodes of bradycardia

Median (IQR) 1.0 (1.0-4.0) 20(1.0-6.0) U 1443.00 0.456
CPP during hypotensive episodes (mmHg)
Baseline

Median (IQR) 58.0(52.0-60.0) 56.0 (53.0 - 58.50) U 1548.00 0.906
End of NE infusion

Median (IQR) 60.0 (52.50 - 62.0) 60.0 (48.0 - 63.0) U 1524.00 0.797
Frequency of episodes of cerebral hypoperfusion

Median (IQR) 20(1.0-4.0) 300-70) U 1168.00 0.018"

T Student t-test, U Mann Whitney test, SD Standard deviation, QR Inter quartile range, p p value for comparing between the two studied groups

* Statistically significant at p <0.05
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Table 3 Clinical outcomes
Variables TCD group MAP group Test of significance Pvalue
Serum lactate (mmol/L)
Baseline

Median (IQR) 3.80(3.37-4.22) 3.80 (3.45 - 4.20) U 1545.50 0.896
End of NE infusion

Median (IQR) 2.50(2.14 - 5.80) 2.65(2.20 - 5.90) U 1437.00 0.445
End of ICU stay

Median (IQR) 1.98 (1.84 - 5.80) 2.0 (1.86 - 5.90) U 1549.50 0.914
SOFA score
Baseline

Median (IQR) 40(3.0-70) 5.0(3.0-80) U 1378.50 0.260
End of ICU stay

Median (IQR) 20(1.0-11.0) 2.0(1.0-11.50) U 1362.50 0.225
GCS
Baseline on ICU admission

Median (IQR) 11.0(10.0-12.0) 11.0(9.0-120) U 139250 0.301
Outcome at ICU discharge

Median (IQR) 15.0(8.0-15.0) 14.0 (5.0-15.0) U 1169.50 0.014"

ICU stay (days)

Median (IQR) 6.0 (5.0-7.0) 6.0 (5.0-7.0) U 1419.50 0.379
ICU mortality

Percentage 32.1 446 ¥% 1.850 0.174
Total NE dosing (mg)

Median (IQR) 94.45 (65.85_248.0) 113.5 (60.05_294.0) U 1384.00 0.284
Duration of NE infusion (days)

Median (IQR) 40(3.0-7.0) 50(3.0-70) U 1382.50 0.275

U Mann Whitney test, x* Chi square test QR Inter quartile range, p p value for comparing between the two studied groups

*Statistically significant at p< 0.05

Table 4 Descriptive analysis of pulsatility index values in group |
(TCD Pulsatility index guided MAP and NE titration)

Pulsatility index TCD group PO
Baseline

Median (IQR) 1.60 (131 -2.15)
End of NE infusion

Median (IQR) 1.20 (1.15-1.89) <0.001*
End of ICU stay

Median (IQR) 1.14(1.10 - 1.89) <0.001*

IQR Inter quartile range, SD Standard deviation, p: p value for Post Hoc Test
(Dunn’s) for Friedman test for comparing between baseline values in the first day
and each other periods

" Statistically significant at p <0.05

lead to cerebral perfusion insufficiency [16]. Patients
in septic shock have impaired cerebral autoregula-
tion, that is related to the occurrence of sepsis-induced
encephalopathy [17]. Therefore, optimal hemodynamic

management to ensure adequate cerebral perfusion
may improve the prognosis of patients with SIE [17].

This study demonstrated that the TCD pulsatility index
is an effective tool for individualizing hemodynamic
management and guiding vasopressor titration to main-
tain adequate perfusion and minimize neurological com-
plications of SIE. In the present study, the TCD pulsatility
index was used to personalize hemodynamics during SIE
management by titrating norepinephrine (NE) infusion
to maintain a pulsatility index of less than 1.3 in group 1.

A prospective observational study, conducted by
Charalampos Pierrakos et al., (2014) [18] on 21 SIE
patients, revealed a pulsatility index cut off value of 1.3
with 95% sensitivity and 88% specificity in SIE prediction
and that it can be used in clinical practice to guide the
resuscitation and monitoring of SIE patients, which is in
line with our clinical trial target.

Additionally, a prospective randomized controlled
study was performed by C Ben Miled et al., (2022) [19] on
50 patients with SIE on NE titration at the early stage of
septic shock. They compared personalized TCD-guided
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hemodynamic management with the SSC recommenda-
tions using a pulsatility index cut off value of 1.3 to guide
NE titration in the experimental group. In the current
clinical trial, there was a significant decrease in the pul-
satility index values at the end of NE infusion and ICU
stay in group I, which was in agreement with the findings
of the study conducted by C Ben Miled et al., (2022) [19],
which reported a significant reduction in the pulsatility
index values in the TCD group (p<107%).

In the current clinical trial, TCD PI-guided manage-
ment of MAP in patients with SIE did not reduce ICU
mortality (32.1%% vs. 44.6%%, P=0.174). However, MAP
values were significantly higher at the end of NE infusion
(p value 0.002) and at the end of ICU stay (p value 0.007)
in the TCD group. These results came in line with those
of C Ben Miled et al., (2022) [19], who reported a signifi-
cant increase in MAP values at the end of NE titration in
the TCD group but was also associated with significant
mortality reduction in the experimental group, in con-
trast to our clinical trial results. Additionally, in the study
conducted by Qianyi Peng et al., (2024) [20] involving 51
patients with septic shock, 26 patients in the experimen-
tal group were resuscitated by using cerebral autoregula-
tion-guided optimal MAP, at which the cerebrovascular
reactivity was at its best and the tissue oxygen reactivity
index was lowest, whereas, in the control group, MAP
management was performed according to SSC guide-
lines. They reported that higher values of optimal MAP
(mean value of 84.5+12.2) were required in the experi-
mental group than in the control group (mean value of
77.4+11.8). Also HongyanPeng et al., (2024) [21] ret-
rospectively collected data from 3,816 patients with
sepsis-induced encephalopathy, at ICU admission and
concluded that in case of MAP<81.5 mmHg, an increase

End of NE titration

At ICU discharge

in MAP value was associated with a decreased risk of
28 day and in-hospital mortality (P<0.05). An increase
in MAP of about 5 mmHg was associated with a 15%
reduction in 28-day mortality risk and a 14% reduction in
in-hospital mortality risk, while for MAP >81.5 mmHg,
there was no significant association between MAP and
mortality risk (P>0.05). In contrast to our results, the
prospective multicentric cohort study performed by
Lina Zhao et al,, (2022) [22] involving 5861 patients in
the SIE group, on vasopressors and 3172 patients in the
non-SIE group revealed that a MAP>65 mmHg was
associated with the lowest SIE incidence. These findings
demonstrate that a MAP>65 mmHg is associated with
adequate cerebral perfusion, consistent with the current
SSC guidelines for MAP target.

In our clinical trial, there was no significant difference
in episodes of tachycardia or bradycardia between the
two groups. In accordance with our clinical trial, C Ben
Miled et al., (2022) [19] reported that heart rate values
recorded during NE titration were comparable between
the two groups. Additionally, in this clinical trial, there
was a significant reduction in the number of episodes of
cerebral hypoperfusion in the TCD group (p value 0.018)
and a significant increase in the GCS score at ICU dis-
charge in the TCD group (p value 0.014) compared with
those in the MAP group. This finding was also in line
with that of C Ben Miled et al., (2022) [19]. In our study,
there was no significant difference in total NE dosing,
duration of NE infusion, or duration of ICU stay between
the two groups, which is in line with the results of the
study by C Ben Miled et al,, (2022) [19], which revealed
no significant difference in the mean norepineph-
rine infusion rate (p=0.497), duration of norepineph-
rine infusion, or duration of ICU stay between the two
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groups. Additionally, the study conducted by QianyiPeng
et al.,, (2024) [20] reported no significant difference in
total norepinephrine dosing (p value 0.848) or the length
of ICU stay (p value 0.062). Regarding total NE dos-
ing calculation in our clinical trial, we used NE tartrate
salt with salt to base ratio of 2 [23] (each ampoule of NE
contains 8 mg NE tartrate that is equivalent to 4 mg NE
base) diluted to achieve 80 pg NE in each ml. The chemi-
cal structure of the salt formula ensures drug stability and
solubility, whereas the base is pure NE, also the NE base
is not commercially available [24]. The outer label of
drug packages usually reports the dosage of NE as a salt
not base, which may lead to therapeutic errors with NE
prescription [25]. Our study revealed no significant dif-
ference in the final SOFA score (p value 0.225) or serum
lactate level (p value 0.914) at the end of the ICU stay.
These results were comparable to those of studies by C
Ben Miled et al., (2022) [19] which reported no difference
in the final SOFA score or lactate level between the two
groups, and Qianyi (2024) [20], who reported no signifi-
cant difference between the two groups in the final SOFA
score (p value 0.631) or serum lactate level (p value 0.445)
at the end of the study. Finally, owing to the high vari-
ability in the optimal MAP and CPP among SIE patients
and within the same patient during the course of sepsis,
we stress the value of personalized, continuous cerebral
perfusion monitoring in guiding resuscitation and hemo-
dynamic management of SIE patients to ensure adequate
CPP and improve prognosis.

The current study has some limitations

It is a single-center trial of 112 patients, and further mul-
ticentric trials with larger sample sizes may be needed to
generalize the results.

Conclusions

Individualizing hemodynamic management by guiding
norepinephrine titration to achieve the optimal mean
arterial pressure and cerebral perfusion pressure via the
transcranial Doppler pulsatility index wasn't not asso-
ciated with significant mortality reduction. However, it
was associated with a reduction in episodes of cerebral
hypoperfusion and an improvement of GCS score among
sepsis-induced encephalopathy patients.

Abbreviations

SSC Surviving sepsis campaign

SIE Sepsis-induced encephalopathy
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