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The Impact of Point-of-Care Ultrasound-
Guided Resuscitation on Clinical Outcomes in
Patients With Shock: A Systematic Review and

Meta-Analysis

OBIJECTIVE: To determine the impact of point-of-care ultrasound (POCUS)-
guided resuscitation on clinical outcomes in adult patients with shock.

DATA SOURCE: We searched MEDLINE, Embase, and unpublished sources
from inception to December 2023.

STUDY SELECTION: We included randomized controlled trials (RCTs) that
examined the use of POCUS to guide resuscitation in patients with shock.

DATA EXTRACTION: We collected data regarding study and patient character-
istics, POCUS protocol, control group interventions, and outcomes.

DATA SYNTHESIS: We identified 18 eligible RCTs. POCUS slightly influences
physicians’ plans for IV fluid (IVF) and vasoactive medication prescription (mod-
erate certainty), but results in little to no changes in the administration of IVF (low
to high certainty) or inotropes (high certainty). POCUS may result in no change
in the number of CT scans performed (low certainty) but probably reduces the
number of diagnostic echocardiograms performed (moderate certainty). POCUS-
guided resuscitation probably reduces 28-day mortality (relative risk [RR] 0.88;
95% CI, 0.78-0.99), the duration of vasoactive medication (mean difference
—-0.73 d; 95% CI, —1.16 to —0.30), and the need for renal replacement therapy
(RRT) (RR 0.80; 95% CI, 0.63-1.02) (low to moderate certainty evidence), and
lactate clearance (high certainty evidence). POCUS-guided resuscitation may
results in little to no difference in ICU or hospital admissions, ICU and hospital
length of stay, and the need for mechanical ventilation (MV) (low to moderate cer-
tainty evidence). There is an uncertain effect on the risk of acute kidney injury and
the duration of MV or RRT (very low certainty evidence).

CONCLUSIONS: POCUS-guided resuscitation in shock may yield important pa-
tient and health system benefits. Due to lack of sufficient evidence, we were un-
able to explore how the thresholds of operator competency, frequency, and timing
of POCUS scans impact patient outcomes.

KEYWORDS: critical care; hemodynamics; point-of-care testing; shock;
ultrasonography

shock management presents a formidable challenge in acute care

settings. Furthermore, time-sensitive clinical decisions made under

duress in patients with shock have a narrow margin for error. To address the

complexities of shock management, physicians rely on hemodynamic tools to
guide resuscitation decisions (1).

Point-of-care ultrasound (POCUS) has gained widespread adoption by acute

care physicians, given its potential to improve the diagnosis and management

D ue to the need for simultaneous diagnosis and dynamic intervention,
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-
@\ KEY POINTS

Question: \What is the therapeutic impact of point-
of-care ultrasound (POCUS) for changing phy-
sician management, resuscitative therapies and
diagnostic tests, and clinical outcomes in patients
with shock?

Findings: In this meta-analysis, POCUS, when
used to resuscitate patients with shock, influenced
physician management, reduced the need for cer-
tain diagnostic tests, improved lactate clearance,
and likely reduced the duration of vasoactive med-
ication, need for renal replacement therapy, and
mortality at 28 days.

Meaning: Using POCUS to guide the resuscita-
tion of patients in shock may vyield important pa-
tient and health system benefits.

.

J

of shock (2). Clinicians may use POCUS to assess how
patients respond to changes in management in real-
time, guide vasoactive medication administration, de-
termine the need for other diagnostic tests, and reveal
actionable pathology (e.g., cardiac tamponade) ame-
nable to potentially life-saving intervention. POCUS
can also evaluate multiple organ systems affected
by shock (e.g., heart, lungs, abdomen, and circula-
tory system) and provide a broader understanding of
the patient’s physiology. Finally, POCUS is painless,
radiation-free, and poses a low risk of adverse events.
With ultrasound technology already embedded in
acute care medicine for focused assessments of trauma
patients and procedural guidance, POCUS is well posi-
tioned as a promising tool for shock management.

Despite these theoretical benefits, the impact of
POCUS on patient-important outcomes remains un-
certain. As POCUS use becomes more widespread and
incorporated into educational curricula across various
disciplines, there exists a pressing need to address the
impact of POCUS on patient management decisions,
healthcare utilization, and patient-important out-
comes. To address this knowledge gap, we undertook a
systematic review summarizing the impact of POCUS-
guided resuscitation in critically ill patients with shock
across a hierarchy of outcomes (3), consolidated ex-
isting knowledge for POCUS, and identified areas for
further research.

2 www.ccmjournal.org

MATERIALS AND METHODS

We followed the Cochrane Handbook for Systematic
Reviews and Interventions and reported results
according to the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA)
guideline (www.prisma-statement.org) (eAppendix
1, http://links.lww.com/CCM/H577) (4). We regis-
tered the protocol before data extraction (PROSPERO
ID: CRD4202016000). eAppendix 2 (http://links.
lww.com/CCM/H577) summarizes post hoc protocol
changes and the rationale.

Search Question, Population, Inclusion, and
Exclusion Criteria

This review compared the impact of POCUS-guided
resuscitation versus no POCUS-guided resuscita-
tion or usual care on modification of therapy and
outcomes of patients in shock. We included studies
enrolling adult patients with shock or systolic hy-
potension (e.g., systolic blood pressure < 100 mm
Hg) secondary to any cause. Eligible studies had to
evaluate POCUS-guided resuscitation. We define
POCUS as the acquisition, interpretation, and im-
mediate clinical integration of ultrasound applied at
the bedside by a treating clinician to inform manage-
ment decisions, such as intervening on underlying
shock etiology (e.g., pericardial effusion, clot in the
right ventricle), administration of vasoactive medi-
cations (e.g., identifying global systolic dysfunction),
or fluid administration (through determining fluid
responsiveness and fluid tolerance). POCUS can en-
compass a variety of organ systems (heart, lungs,
blood vessels, and abdominal structures), differ-
ent modalities for assessment (transesophageal or
transthoracic/transabdominal), and a spectrum of
risk that ranges from virtually no risk for surface ul-
trasound modalities to low risk for transesophageal
modalities. Anticipating the heterogeneity of practice
patterns, we did not specify a priori criteria for the
comprehensiveness, user competence, timing, and
frequency of POCUS scans performed. Eligible stud-
ies had to compare shock management in patients
receiving POCUS to management without POCUS,
including any other forms of guided therapy or usual
care. We included all randomized controlled tri-
als (RCTs), including pilot feasibility studies, that
met our population, intervention, comparison, and
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outcomes criteria. Finally, we also included cohort
studies with a control arm and “before-after” studies
in which patients served as their own controls. We
excluded scoping reviews, systematic reviews, exper-
imental/animal studies, meta-analyses, and nonre-
search articles; however, we screened references to
identify other eligible studies.

We evaluated POCUS across a hierarchy of out-
comes. First, we evaluated the impact of POCUS on
the therapeutic decision-making of healthcare provid-
ers (e.g., whether POCUS changed physicians’ deci-
sion to administer IVE alter vasoactive medications,
or plans for diagnostic tests). Second, we evaluated
whether POCUS resulted in a difference in the re-
suscitative therapies administered to the patient (e.g.,
total volume of IV fluid [IVF] at 6, 24, and 72 hr, vas-
oactive medications administered to patients, and di-
agnostic studies performed). Third, we evaluated the
effect of POCUS on patient-important outcomes, in-
cluding mortality, ICU or hospital admission (in the
subset of patients treated in the emergency depart-
ment) and length of stay, provision and duration of
organ-sustaining therapy (e.g., mechanical ventilation
[MV], renal replacement therapy [RRT], and vasoac-
tive medications), and organ injury (e.g., acute kidney
injury [AKI]).

Search Strategy

Guided by a health information specialist (A.I.), we
performed searches in MEDLINE, Embase, and the
gray literature up until December 2023. We did not
restrict the search by language and included the fol-
lowing terms: point-of-care ultrasound, echocardiog-
raphy, shock, and hypotension. eAppendix 3 (http://
links.lww.com/CCM/H577) presents the final search
strategy.

Study Selection

We used Covidence software for screening articles in
two stages. Two reviewers (].B. and K.D.) independ-
ently reviewed titles and abstracts and identified pos-
sibly eligible articles for full-text review. In the second
stage, we reviewed full texts of any citation deemed
potentially eligible in the title and abstract screening.
A third reviewer (V.L.) resolved disagreements in the
first and second stages.

Critical Care Medicine

Data Extraction

Using a piloted standardized form, two reviewers
(J.B. and K.D.) extracted data independently and in
duplicate. We extracted the study design, number of
patients, characteristics of POCUS scans and con-
trols, and relevant outcome data. Reviewers resolved
disagreements by discussion. If required, a third party
(V.L.) arbitrated disagreements. For missing outcome
data, we contacted authors every 2—-4 weeks up to three
times.

Data Analysis

We used RevMan (version 5.3; Cochrane Collaboration,
Oxford) for meta-analysis, which was conducted using
inverse variance random-effects models. For contin-
uous outcomes, we converted medians into means,
and interquartile ranges into sps. When sp data were
missing, we used p values or pooled sp estimates from
other studies in this review to impute missing data.

We present continuous outcomes as mean differ-
ences (MDs), dichotomous outcomes as risk differ-
ences (RD), and risk ratios (RRs) with associated 95%
Cls. We assessed for statistical heterogeneity using
visual inspection of forest plots, the chi-square test for
homogeneity, and I? statistic. We evaluated publication
bias by visual inspection of forest plots and Egger’s test
for outcomes with more than 10 RCTs. We made a
post hoc decision to conduct subgroup analysis based
on the POCUS protocol used. After discussion, team
members classified POCUS protocols as those that
used transthoracic cardiac evaluations (e.g., cardiac
scans alone, cardiac and lungs, or cardiac, lungs, and
vessels combined), transesophageal cardiac evaluation,
inferior vena cava evaluation only, or a lung evaluation
only. We explored whether a subgroup effect was due
to the risk of bias or if the POCUS protocol explained
important heterogeneity. For any subgroup effect that
was found to be potentially significant (interaction p
< 0.1), we used Instrument to assess the Credibility of
Effect Modification Analyses (ICEMAN) criteria to
evaluate its credibility (4).

Risk of Bias and Rating Certainty of the
Evidence

We used the Cochrane Risk of Bias (Version 2.0; ran-
domized trials) (5) tool to assess the risk of bias and
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rated the certainty of the evidence using the Grading
of Recommendations Assessment, Development, and
Evaluation (GRADE) system (6). RCTs started as high
certainty evidence with opportunities to rate down
certainty if there were limitations in risk of bias, im-
precision, inconsistency, or indirectness. For clinical
outcomes, resuscitative therapies, and diagnostic tests,
we rated our certainty in the smallest difference that
patients and healthcare systems would experience
as important; team members decided on thresholds
through discussion. For outcomes pertaining to lactate
clearance and changes to clinician decision-making,
we rated the certainty of whether a non-null effect
was present. Table 1 provides a summary of these
thresholds. We intended to report evidence from non-
randomized studies (NRS) when they provided com-
plementary or sequential evidence and when evidence
from RCTs was of low certainty. However, we did not
use NRS because they did not enhance the evidence
from RCTs.

RESULTS

Of the initial 8536 citations, we evaluated 261 full-
text articles and included 18 RCTs (Fig. 1) (7-24). We
contacted six authors and four provided missing out-
come data and/or clarified results for eligible studies.
Most of the included studies enrolled ICU patients
with shock from any cause (eTable 1, http://links.lww.
com/CCM/H577), implemented POCUS protocols
including at least a cardiovascular evaluation and did
not report the operator characteristics, frequency, or
timing of POCUS evaluations (eTable 2, http://links.
lww.com/CCM/H577). In studies that reported op-
erator characteristics, independently licensed physi-
cians with formal training in POCUS completed the
scans (eTable 2, http://links.lww.com/CCM/H577).
We judged most eligible studies to be at low risk of bias
(eTable 3, http://links.lww.com/CCM/H577) and out-
comes to be at low risk of publication bias. We sum-
marize the findings for the impact of POCUS-guided
resuscitation on clinician decision-making in Table 2,
resuscitative therapies and diagnostic tests in Table 3,
and clinical outcomes in Table 4.

Impact on Clinician Decision-Making

POCUS-guided resuscitation probably results in
slightly fewer changes to the IVF prescription during

4 www.ccmjournal.org

the first 72 hours of resuscitation (0.6 fewer changes
per patient; 95% CI, 0.91 fewer-0.29 fewer, moderate
certainty) (17). Furthermore, POCUS probably results
in slightly fewer changes to the escalation of inotrope
prescriptions (0.4 fewer changes per patient; 95% CI,
0.54 fewer-0.26 fewer, moderate certainty) and vaso-
pressors (0.10 fewer changes per patient; 95% CI, 0.17
fewer-0.03 fewer, moderate certainty).

Impact on Resuscitative Therapies and
Diagnostic Tests

POCUS-guided resuscitation may result in little to
no difference in the volume of IVF administered at 6
hours (0.39L less; 95% 0.65L less—-0.14 L less, low cer-
tainty; eFig. 1, http://links.lww.com/CCM/H577) (8,
9, 12, 16, 18, 21, 23), 24 hours (0.62L less; 95% CI,
0.89L less—0.35L less, high certainty; eFig. 2, http://
links.Iww.com/CCM/H577) (7, 11-14, 16, 18, 19, 21,
23,24),and at 72 hours (0.18L less; 95% CI, 0.68 L less—
0.31L more, moderate certainty; eFig. 3, http://links.
lww.com/CCM/H577) of resuscitation (16-18). We
did not find any evidence of credible subgroup effects
(eTable 4, http://links.lww.com/CCM/H577) for IVF
administration.

POCUS-guided resuscitation may result in little to
no effect on inotrope administration (RR 0.99; 95%
CI, 0.84-1.17; RD 1.5%, high certainty; eFig. 4, http://
links.Iww.com/CCM/H577) (8, 9, 14, 16, 17, 21). The
authors reported that inotrope administration during
study intervention periods spanned from 6 to 72 hours.

POCUS may have little to no effect on the number
of CT scans performed (RR 1.10; 95% CI, 0.73-1.66;
RD 2.4%, low certainty). However, POCUS prob-
ably reduces the number of diagnostic transthoracic
echocardiograms (TTE) performed (RR 0.74; 95% CI,
0.57-0.96; RD -9.2%, moderate certainty). Of note,
data on the number of TTE performed came from a
study that used continuous transesophageal monitor-
ing using the hemodynamic TEE device (ImaCor Ing,
Garden City, NY).

Impact on Clinical Outcomes

Surrogate Clinical Outcomes for Shock Resolution.
POCUS-guided resuscitation results in a trivial dif-
ference in lactate clearance at 6 hours (MD of 7.07%;
95% CI, 0.13-14.02; high certainty; eFig. 5, http://
links.lww.com/CCM/H577) (7, 10, 12, 16, 18, 23) and
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TABLE 1.
Certainty Targets for Outcomes

Outcome Hierarchy

Mortality
ICU and hospital utilization

28-d mortality

ICU admission

ICU length of stay
Hospital admission
Hospital length of stay
Organ sustaining therapies

Duration of mechanical ventilation
Duration of vasoactive medication
Provision of renal replacement therapy

Duration of renal replacement therapy

Surrogate clinical outcomes  Acute kidney injury

Lactate clearance rate at 6 hr
Lactate clearance rate at 24 hr
IVF administration at 6 hr

IVF administration at 24 hr

IVF administration at 72 hr

Administration of
resuscitative therapies
and diagnostic tests

Inotrope administration

Diagnostic CT scans performed

Diagnostic transthoracic echocardiograms performed

Changes in physician
management

Changes to IVF prescription

Outcomes

Provision of mechanical ventilation

Changes to inotrope or vasopressor medication prescription

Certainty Target

Difference of 5/1000
Difference of 50/1000
Difference of 1 d

Difference of 50/1000
Difference of 1 d

Difference of 50/1000
Difference of 0.5 d
Difference of 0.5 d
Difference of 10/1000
Difference of 1 d

Difference of 50/1000
Non-null effect

Non-null effect

Difference of 0. 5 L
Difference of 1 L

Difference of 2 L

Difference of 50/1000
Difference of 10 fewer/1000
Difference of 25 fewer/1000
Non-null effect

Non-null effect

IVF =1V fluid.

24 hours (MD 15.40%; 95% 3.4-27.4, high certainty;
eFig. 6, http://links.lww.com/CCM/H577) (7, 12, 23,
24). Furthermore, POCUS-guided resuscitation may
reduce the risk of AKI at 28 days, but the evidence
remains uncertain (RR 0.71; 95% CI, 0.45-1.13; RD
-11.8%, very low certainty; eFig. 7, http://links.lww.
com/CCM/H577) (12, 19).

Organ Sustaining Therapies. POCUS-guided resus-
citation may reduce the risk of receiving RRT at 28 days
(RR 0.80; 95% CI, 0.63-1.02; RD -5.8%, low certainty;
eFig. 8, http://links.Iww.com/CCM/H577) (11, 16,17, 19).
However, there was an uncertain effect of POCUS-guided
resuscitation on the duration of RRT (difference of 0.85 d
less; 95% CI, 5.09 d fewer-3.40 d more, very low certainty;
eFig. 9, http://links.lww.com/CCM/H577) (17, 19). We
found no credible subgroup effect for the duration of RRT
(eTable 4, http://links.Iww.com/CCM/H577).

POCUS-guided resuscitation likely reduces the total
duration of vasoactive medications by a difference of

Critical Care Medicine

0.73 d (95% CI, 1.16 fewer-0.30 fewer, moderate cer-
tainty; eFig. 10, http://links.Iww.com/CCM/H577) (7,
9, 11, 16, 18, 19). POCUS-guided resuscitation prob-
ably results in little to no reduction in the provision of
MV (RR 0.88;95% CI, 0.67-1.15; RD -5.8%, moderate
certainty; eFig. 11, http://links.lww.com/CCM/H577)
(9, 18). For the duration of MV, we found the risk of
bias, but not POCUS protocol, to be a highly credible
subgroup that explained some of the heterogeneity
seen between studies (eTable 4, http://links.lww.com/
CCM/H577). However, important unexplained heter-
ogeneity remained. Based on studies with a low risk
of bias, the evidence is uncertain about the effect of
POCUS-guided resuscitation on the duration of MV
(0.19 d fewer; 95% CI, 0.96 fewer—0.58 more, very low
certainty; eFig. 12, http://links.lww.com/CCM/H577)
(9,12, 13, 16, 17, 22).

ICU and Hospital Utilization. In a subset of patients
presenting to the emergency department with shock,

www.ccmjournal.org 5

Copyright © 2024 by the Society of Critical Care Medicine and Wolters Kluwer Health, Inc. All Rights Reserved.



SMIAGZIUMIPXZOBBAROATOAEIOVIASALLIAIPOOAEIEAHION/AD AUMY TXOM

ADYOINX7OHISABZIY T+ NIOITWNOTZTARY HIRSGHANAUE AQ [euInofwad/wod mm| sfeuinoly/:dny woly papeojumoq

¥20¢/.2/60 uo

Basmaji et al

Mortality. POCUS-
guided resuscitation prob-
ably reduces the risk of
mortality (RR 0.88; 95%
CI, 0.78-0.99; RD -4.3%,
moderate certainty; eFig.
15, http://links.Iww.com/
CCM/H577) (7-19, 22, 23).
Identified studies reported
mortality at a timepoint of
28-30 days.

DISCUSSION
Main Findings

Based on this systematic
review, POCUS probably
influences physicians’ deci-

—
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Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses flow diagram.

POCUS-guided resuscitation may result in little to no
increase in ICU admissions (RR 1.28; 95% CI, 0.70-
2.35; RD 3.3%, low certainty).

With respect to ICU length of stay, risk of bias, but
not POCUS protocol, was a highly credible subgroup
that explained some of the heterogeneity seen be-
tween studies (eTable 4, http://links.lww.com/CCM/
H577). However, important unexplained heteroge-
neity remained. Based on the subset of low-risk bias
studies, POCUS may result in no difference in the ICU
length of stay (difference of 0 d; 95% CI, 1.00 fewer—
0.99 more; low certainty; eFig. 13, http://links.lww.
com/CCM/H577) (8,9, 12, 13, 16, 17, 22).

Similarly, POCUS-guided resuscitation may not re-
duce hospital admissions (RR 0.98; 95% CI, 0.88-1.09;
RD -1.8%, moderate certainty). For hospital length of
stay, risk of bias, but not POCUS protocol, was a mod-
erately credible subgroup (eTable 4, http://links.lww.
com/CCM/H577). However, important unexplained
heterogeneity remained. Based on studies with a low
risk of bias, POCUS probably results in little to no dif-
ference in hospital length of stay (0.21 d fewer; 95% CI,
0.84 fewer-0.43 more, moderate certainty; eFig. 14,
http://linkslww.com/CCM/H577) (8, 17, 18, 22, 23).

6 www.ccmjournal.org

to large differences in IVF
and inotrope administra-
tion. POCUS may reduce the number of diagnostic
echocardiograms ordered by physicians (Table 3).
Although the absolute difference of 9% may mean-
ingfully reduce resource use and lead to cost savings,
existing evidence comes from a single study that used
a disposable TEE probe providing continuous moni-
toring. With respect to clinical outcomes, POCUS-
guided resuscitation likely improves lactate clearance
and reduces the duration of vasoactive medication, the
need for renal replacement therapy, and 28-day mor-
tality (Table 4). Furthermore, POCUS may reduce the
risk of severe AKI (very low certainty evidence). We
did not find evidence to suggest that POCUS-guided
resuscitation impacts the need for and duration of MV
and RRT, as well as the need for ICU and hospital ad-
mission and length of stay.

Strengths and Limitations

This is the first systematic review to comprehensively
appraise POCUS across a hierarchy of outcomes spe-
cific to diagnostic technologies. We included a sensi-
tive search strategy with no limitation on publication
type and screening. To minimize bias and error, two
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Feature Article

authors independently conducted data extraction. We
also comprehensively delineated the impact of POCUS
with respect to changes in physician management deci-
sions, whether patients ultimately receive interven-
tions and diagnostic tests at relevant time points, and
patient-important outcomes. We explored whether
POCUS protocols demonstrated credible subgroup
effects and undertook a systematic assessment of the
certainty of evidence using GRADE methodology.

Our review has several limitations. First, the avail-
able evidence did not permit comparisons of POCUS-
guided resuscitation based on the timing, frequency,
and operator experience. Second, we could not inves-
tigate certain subgroup effects (e.g., patients with prior
comorbidities such as heart failure were excluded in
several studies). Third, some pooled estimates were
limited by imprecision and low certainty of evidence.
Fourth, except for a single study, all evidence came
from single-center studies. Fifth, due to concerns
with indirectness, we are limited in the conclusions
regarding the impact of potential cost-savings due to
POCUS.

Implications for Clinical Practice and Future
Research

These findings present a compelling narrative where
POCUS-guided resuscitation may improve patient-
important outcomes, yet the precise mechanisms
underpinning these improvements warrant further
explanation. Perhaps due to increased confidence in
decision-making, clinicians who used POCUS to
guide resuscitation made fewer changes to IVF and
vasoactive medication prescriptions. However, dif-
ferences in the administration of IVF and inotropes
were trivial between POCUS and control groups. One
possible explanation is that the evolution of a patient’s
shock physiology could have prompted the clinician,
given enough time, to implement the same manage-
ment decisions regardless of whether POCUS was
used. This may explain why POCUS resulted in slightly
less IVF administered early in the resuscitation period
(at 6 and 24 h), but differences abated at 72 hours. We
speculate that POCUS may improve clinical outcomes
by expediting resuscitative efforts. Improved lactate
clearance and shorter duration of vasoactive medica-
tions, suggesting faster shock resolution, may support
our speculation. Consequently, rapid reversal of shock

Critical Care Medicine

physiology may explain why POCUS probably reduces
injury to ischemia-prone organs, such as the kidneys,
potentially reducing the need for RRT and mortality.

These findings raise important implications for re-
search agendas with respect to the patient cohorts that
might derive the most benefit. We have not yet deter-
mined whether certain patient phenotypes, such as
those undifferentiated shock, mixed shock states, or
those with comorbidities (e.g., cardiac dysfunction)
that create narrow windows for optimal resuscitation,
may experience more benefit from POCUS-guided
resuscitation. These physiologic profiles, which often
challenge clinicians with respect to timely diagnosis
and competing resuscitation strategies, could better
showcase the therapeutic potential of POCUS.

A lack of reporting on operator expertise, timing,
and frequency of POCUS evaluations limits the gener-
alizability of results. To better inform educational cur-
ricula and clinical practice guidelines, future research
should investigate the minimum competency levels
clinicians need and the optimal frequency and timing
of POCUS evaluations.

Importantly, our review did not find any evidence of
harm from using POCUS. For acute care settings where
POCUS is already integrated for other purposes (e.g.,
procedural guidance), our results support the continued
use of POCUS in guiding shock management.
However, the decision to implement POCUS broadly,
particularly in environments lacking the requisite in-
frastructure or training, necessitates a more cautious
approach. We are unable to comment on the cost-
effectiveness of POCUS in such contexts and call for
ongoing evaluation of its utility and economic impact.
Despite these considerations, the findings support the
continued use of POCUS to guide the resuscitation of
shock in certain acute care settings.

CONCLUSIONS

POCUS-guided resuscitation influences physicians’
decisions regarding vasoactive medication and IVF
administration, improves lactate clearance rate, and
likely reduces the need for certain diagnostic tests
(e.g., TTE), the duration of vasoactive medications,
the need for RRT, and the risk of mortality. We re-
quire future studies to determine the minimum com-
petency thresholds to derive clinical benefit, explore
the cost-effectiveness of POCUS compared with other

www.ccmjournal.org 11
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hemodynamic guidance tools, and explore its impact
on specific patient subgroups.
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