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Dear Editor,
Critical care ultrasound (CCUS) is widely accepted 

in the field of critical care medicine as a valuable tool 
in the intensive care unit and emergency department 
[1, 2]. It plays a particularly pivotal role in the hemody-
namic evaluation of septic shock. An analytical study 
on sepsis in the MIMIC-III database showed that CCUS 
can effectively reduce the 28-day mortality rate of criti-
cally ill patients with sepsis [3]. However, a randomized 
controlled trial suggested that ultrasound-guided fluid 
management (termed CCUS goal-directed therapy 
[CCUGDT]) did not improve the outcomes of patients 
with septic shock compared with early goal-directed 
therapy (EGDT) [4]. Our study was performed to com-
pare the differences between CCUGDT and EGDT in 
patients with septic shock. The abstract of this study was 
submitted to LIVES Digital 2021 at the 34th Annual Con-
gress of the European Society of Intensive Care Medicine 
on 3–6 October 2021 and accepted as an oral presenta-
tion by the Congress [5].

A pilot randomized controlled trial was performed to 
compare CCUGDT versus EGDT in patients with sep-
tic shock in a general intensive care unit of a tertiary 
care center from August 2018 to December 2019. The 
study was approved by the Ethics Committee of the 

Affiliated Hospital of Zunyi Medical University, and writ-
ten informed consent was obtained from each patient’s 
family. This trial was retrospectively registered at clini-
caltrials.gov (identifier ChiCTR1800020154). Block 
randomization was performed using Web-based soft-
ware to assign 86 patients with septic shock to either 
the CCUGDT or EGDT group. relevant conventional 
monitoring indicators and ultrasound parameters were 
recorded at the time of enrollment (0  h) and at 6, 12, 
and 24  h in both groups. The primary clinical outcome 
was the lactate clearance rate (LCR) at 6 h. The second-
ary endpoints were the volume administered and the 
fluid balance in the first 24 h, the LCR at 12 and 24 h, and 
28-day mortality. The Chi-square test or Fisher’s exact 
test was used to compare differences in proportions, and 
Student’s t test and the Mann–Whitney U test for inde-
pendent samples were used to compare means and medi-
ans, respectively. All statistical analyses were performed 
using two-tailed tests, and P ≤ 0.05 was considered statis-
tically significant.

A study flow chart is presented in Fig.  1. Eighty-six 
patients were randomly divided into the EGDT group 
(n = 44) and CCUGDT group (n = 42). There were no 
significant differences in baseline characteristics between 
the two groups (Supplementary Table  1). The 6-h LCR 
was significantly higher in the CCUGDT than EGDT 
group (23.8% vs. 9.7%, respectively; P = 0.010). The 
cumulative fluid infusion volume and fluid balance at 12 
and 24 h were significantly lower in the CCUGDT than 
EGDT group (P < 0.05) (Supplementary Table 2).
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Fig. 1 Study flow chart. ICU intensive care unit, Sepsis-3 Third International Consensus Definitions for Sepsis and Septic Shock, CKD chronic kidney 
disease, EGDT early goal-directed therapy, CCUGDT critical care ultrasound goal-directed therapy, CVP central venous pressure, MAP mean arterial 
pressure, SCVO2 central venous oxygen saturation, LVEF left ventricular ejection fraction, TAPSE tricuspid annular plane systolic excursion, SV stroke 
volume, SVC superior vena cava, NE norepinephrine, HCT hematocrit. *To avoid excessive fluid infusion during fluid resuscitation we adopted a 
descending fluid infusion strategy: the first dose was given at 15 mL/kg body weight the second dose was given at 10 mL/kg body weight and the 
third dose was given at 5 mL/kg body weight. Whether to give the next fluid infusion was dependent upon on the critical care ultrasound evalua-
tion result after the last fluid infusion.
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This study showed that CCUGDT can effectively 
improve the 6-h LCR and reduce the 12- and 24-h 
cumulative fluid infusion volume compared with EGDT 
in patients with septic shock. Optimal fluid administra-
tion improves organ perfusion, but excess fluid resusci-
tation may lead to increased mortality. CCUGDT has 
developed rapidly, providing a promising new tool to 
monitor and guide hemodynamic management in septic 
shock.
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