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Abstract 

Background  Circulatory failure is classified into four types of shock (obstructive, cardiogenic, distributive, and hypo-
volemic) that must be distinguished as each requires a different treatment. Point-of-care ultrasound (POCUS) is widely 
used in clinical practice for acute conditions, and several diagnostic protocols using POCUS for shock have been 
developed. This study aimed to evaluate the diagnostic accuracy of POCUS in identifying the etiology of shock.

Methods We conducted a systematic literature search of MEDLINE, Cochrane Central Register of Controlled Trials, 
Embase, Web of Science, Clinicaltrial.gov, European Union Clinical Trials Register, WHO International Clinical Trials Reg-
istry Platform, and University Hospital Medical Information Network Clinical Trials Registry (UMIN-CTR) until June 15, 
2022. We followed the Preferred Reporting Items for Systematic Reviews and Meta-Analyses guidelines and assessed 
study quality using the Quality Assessment of Diagnostic Accuracy Studies 2 tool. Meta-analysis was conducted to 
pool the diagnostic accuracy of POCUS for each type of shock. The study protocol was prospectively registered in 
UMIN-CTR (UMIN 000048025).

Results Of the 1553 studies identified, 36 studies were full-text reviewed, and 12 studies with 1132 patients were 
included in the meta-analysis. Pooled sensitivity and specificity were 0.82 [95% confidence interval (CI) 0.68–0.91] 
and 0.98 [95% CI 0.92–0.99] for obstructive shock, 0.78 [95% CI 0.56–0.91] and 0.96 [95% CI 0.92–0.98] for cardiogenic 
shock, 0.90 [95% CI 0.84–0.94] and 0.92 [95% CI 0.88–0.95] for hypovolemic shock, and 0.79 [95% CI 0.71–0.85] and 
0.96 [95% CI 0.91–0.98] for distributive shock, respectively. The area under the receiver operating characteristic curve 
for each type of shock was approximately 0.95. The positive likelihood ratios for each type of shock were all greater 
than 10, especially 40 [95% CI 11–105] for obstructive shock. The negative likelihood ratio for each type of shock was 
approximately 0.2.

Conclusions  The identification of the etiology for each type of shock using POCUS was characterized by high sensi-
tivity and positive likelihood ratios, especially for obstructive shock.

Keywords Circulatory failure, Shock, Point-of-care ultrasound, Diagnostic accuracy, Obstructive shock, Early 
diagnosis, Systematic review
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Background
Circulatory failure is a syndrome that should be diag-
nosed and treated early [1–3]. It is classified into four 
types of shock: obstructive, cardiogenic, distributive, and 
hypovolemic, each of which must be treated differently 
[1]. Therefore, when encountering circulatory failure, it is 
important to differentiate the type of shock the patient is 
experiencing. Clinically, shock is differentiated using all 
available information, including medical history, blood 
tests, and various imaging studies. Of these, performing 
an ultrasound, in particular, has the potential to directly 
delineate and identify the etiology of shock [4–9]. Fur-
thermore, sometimes multiple shocks can overlap, mak-
ing diagnosis difficult [1]. Therefore, ultrasonography, 
which allows direct and rapid observation of the patho-
physiology with images [7], may be crucial for the man-
agement of shock.

The rapid bedside diagnosis of the etiology of an acute 
condition using ultrasonography is called point-of-care 
ultrasound (POCUS) [7] and has attracted considerable 
attention in recent years [10–13]. Several diagnostic pro-
tocols have been proposed for POCUS for shock [14–19]. 
In the standard cardiac view (parasternal long- and short-
axis, apical four-chamber, and subcostal four-chamber), 
qualitative assessment of left and right ventricle size 
and contractile function, and physiologic assessment 
of pericardial fluid and tamponade were common to all 
protocols [14–19]. Their common feature was early bed-
side goal-directed diagnosis by ultrasound. A systematic 
review of the diagnostic accuracy of POCUS for shock 
was reported in 2019 [20]. However, the study was lim-
ited to a meta-analysis of only four small observational 
emergency room studies. Moreover, despite the rapid 
increase in literature dealing with POCUS in emergency 
and intensive care settings [10], to the best of our knowl-
edge, no systematic review summarizing the diagnostic 
accuracy for each type of shock has been reported. Fur-
thermore, although the POCUS protocols for shock have 
described the findings and rough differentiation steps for 
shock [20, 21], the specific order and site of ultrasound 
examination have not been clearly established. These fac-
tors should be considered when considering the differ-
ences in the diagnostic accuracy for each type of shock.

Therefore, to address these uncertainties, we conducted 
a systematic review and meta-analysis to assess the accu-
racy of POCUS for the diagnosis of shock among adult 
patients with circulatory failure.

Methods
In this study, we adhered to the Cochrane Handbook for 
Diagnostic Test accuracy [22] and reported according 
to the Preferred Reporting Items for Systematic Review 
and Meta-analysis of Diagnostic Test Accuracy Studies 

(PRISMA-DTA) guidelines [23, 24]. The study protocol 
is registered at University Hospital Medical Information 
Network Clinical Trials Registry (UMIN-CTR) (UMIN 
000048025). In this study, we defined POCUS with 
echocardiography, which was immediately performed 
in shock patients for diagnosis of the cause of circula-
tory failure, as the index test. There were no restrictions 
regarding where POCUS was conducted. As there is no 
specific diagnostic method for differentiating the cause 
of shock [1], we defined the clinical diagnosis based on 
the medical information available within each study as 
the reference standard. The location and timing of clini-
cal diagnosis needed to be different from any of those in 
which POCUS was performed. The target condition of 
interest was circulatory failure with no identified etiol-
ogy, and the definition of circulatory failure was based on 
the definition in each study.

Data sources and searches
A computerized search of the electronic databases of 
MEDLINE, Cochrane Central Register of Controlled Tri-
als (CENTRAL), Embase, Web of Science, Clinicaltrials.
gov, European Union Clinical Trials Register (EU-CTR), 
WHO International Clinical Trials Registry Platform 
(ICTRP), and UMIN-CTR was performed from inception 
of the databases to June 15, 2022. Moreover, we manu-
ally searched the reference lists of the relevant articles. 
Searches involved a combination of free-text words and 
MeSH (Medical Subject Headings) terms using permu-
tations of the search terms “intensive care,” “critical ill-
ness,” “emergencies,” “point of care,” “focus,” “ultrasound,” 
“echocardiography,” “shock,” “hypotension,” and “circula-
tory failure” (Additional file 1: Table S1). Methodological 
search filters were avoided. The results from all languages 
were included. Furthermore, we also included abstracts 
presented at national and international conferences if 
they were published in journal supplements after the 
conference.

Study selection
We included prospective and retrospective observational 
studies, and secondary analyses of randomized controlled 
trial data reporting the diagnostic accuracy of POCUS 
for the diagnosis of etiology in adult patients (≥ 18 years 
old) with undifferentiated shock. There were no limita-
tions on the language or publication date for this review. 
Moreover, we excluded diagnostic case–control stud-
ies (two-gate studies) and case studies that lacked DTA 
data, namely true-positive, false-positive, true-negative, 
and false-negative values. Two reviewers independently 
screened the titles and abstracts of all eligible studies 
to identify candidates for full-text review. The articles 
selected for full-text review were then independently 
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reviewed to identify those appropriate for inclusion. Dis-
agreements between the reviewers were resolved through 
discussion or by a third reviewer. If multiple published 
studies were identified based on the same database, the 
most recent and complete studies were included in the 
analysis.

Data extraction and quality assessment
Two authors independently extracted data and assessed 
study quality and applicability using the QUADAS-2 
(Quality Assessment of Diagnostic Accuracy Studies 
2) tool [25], which includes four risk-of-bias domains 
(patient selection, index test, reference test, and flow 
and timing) and three domains of applicability (patient 
selection, index test, and reference test). Disagreements 
between the reviewers were resolved through discussion 
and consensus. The following data were extracted using 
a pre-defined data extraction form: study characteristics 
(author, year of publication, country, design, sample size, 
clinical settings, conflict of interest, and funding source), 
patient characteristics (inclusion/exclusion criteria and 
patient clinical and demographic characteristics), index 
test (timing of diagnosis, protocol of ultrasound, and 
the person who conducted the test), reference standard 
(timing of diagnosis, information referred for diagnosis, 
and the person who conducted the diagnosis), and diag-
nostic accuracy parameters (the rates of true-positive, 
true-negative, false-positive, and false-negative results 
for each pair of index tests and target conditions). If the 
original manuscript did not contain sufficient relevant 
data on diagnostic accuracy, we contacted the authors 
of the paper to request additional data or to incorporate 
any available data from previous systematic reviews into 
the analysis. All data were extracted independently and 
in duplicate, and any differences between the reviewers 
were resolved by consensus.

Data synthesis and analysis
For each shock category, we calculated the sensitivity 
and specificity of the index individual studies with cor-
responding 95% confidence intervals (CIs) and plotted 
them on forest plots to assess heterogeneity. Synthe-
sis analyses were performed using Reitsma’s bivariate 
random-effects model [26] for study-specific sensitivi-
ties, specificities, positive likelihood ratios, and negative 
likelihood ratios, considering possible heterogeneities 
across the studies. We evaluated summary estimates, and 
calculated their inconsistencies (I2), which described the 
percentage of total variation across studies due to het-
erogeneity rather than chance. To visually evaluate the 
variability in the diagnostic accuracy of POCUS for each 
shock, we created summary receiver operating charac-
teristic (SROC) curves for each shock [27] based on the 

estimates of the bivariate random effects model and pre-
sented the areas under the curves (AUCs) of the SROC 
curves as summary measures of the predictive accuracy 
measures [28]. For statistical inferences, we used the 
standard restricted maximum likelihood estimation for 
the Reitsma’s model, and the bootstrap method to cal-
culate the 95% CIs of the AUCs of the SROC curves. In 
addition, we performed subgroup analyses for each shock 
based on the following variables that were assumed to 
influence diagnostic accuracy estimates: suspected dis-
ease before POCUS, presence of ultrasound other than 
echocardiography, settings in which ultrasound was 
performed, and a training program for point-of-care 
ultrasound. We also performed sensitivity analysis after 
excluding studies with a high risk of bias. Publication 
or reporting bias was not assessed because there is no 
accepted method that can be used for its evaluation in 
a meta-analysis of diagnostic test accuracy studies [29–
31]. All statistical analyses were performed using R ver-
sion 4.1.2 (The R Foundation for Statistical Computing, 
Vienna, Austria).

Results
We screened the titles and abstracts of 1553 studies and 
reviewed 36 full-text articles after excluding studies that 
were non-diagnostic, clearly unrelated to POCUS, or did 
not meet the inclusion criteria for this study (Fig. 1). In 
the full-text review, the number of true positives, true 
negatives, false positives, or false negatives for 15 stud-
ies was unavailable due to the wrong study design. For six 
studies, the contact information was unavailable, or the 
authors were contacted, but complete data were unavail-
able. The list of excluded studies is shown in Additional 
file 1: Table S2. Finally, twelve studies with 1132 patients 
with shock [32–43] were identified as eligible for meta-
analysis, as well as an additional six that met the inclu-
sion criteria but provided insufficient data. In one study 
[43], the numbers of true-positive, true-negative, false-
positive, and false-negative results reported in a previous 
systematic review were used because of insufficient data 
for diagnostic accuracy.

The baseline characteristics of the eligible studies 
are presented in Table 1 and Additional file 1: Table S3; 
eleven of these were prospective cohort studies. Although 
the detailed definition of shock differed in each study, the 
occurrence of hypotension was common to all studies. 
With regard to the index test, all but one study [37] used 
POCUS, which consists of multiple-organ ultrasound, 
including echocardiography. In almost all studies, the ref-
erence standard was defined as a clinical diagnosis based 
on medical records. Two observational studies had prior 
suspected disease in a group of patients with suspected 
pulmonary embolism [35, 37].
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The results of the QUADAS-2 assessment are shown in 
Table 2. Three studies were judged to have a high risk of 
bias in the patient selection domain because the inclusion 
processes were not conducted consecutively or randomly 
[33, 38, 39]. In one study, POCUS was performed after 
the implementation of the reference standard and was 
considered to have a high risk of bias in the domain of the 
index test because it may have influenced the interpreta-
tion of the results of the index test [37]. In the domain of 
flow and timing in three studies [32, 33, 35], the risk of 
bias was considered high because of the presence of cases 
that were excluded from the analysis for unknown rea-
sons. For two studies, for which only conference abstracts 
were available [41, 42], the detailed definitions of the 
inclusion criteria were unclear, as were the details of the 
number of patients involved in the process, from patient 
selection to analysis. Additionally, the risk of bias with 
respect to applicability was unknown because the patient 
populations included were unclear.

The SROC curves relevant to each shock are shown in 
Fig.  2, and summary estimates of sensitivity, specificity, 
AUC of the SROC curve, positive likelihood ratio, and 
negative likelihood ratio are shown in Table 3. In Fig. 2, 
the solid curves are the SROC curves integrated into a 
bivariate random-effects model for diagnosing the cause 
of each shock using POCUS. The dots represent point 
estimates of sensitivity and 1-specificity for each included 
study, and the ellipses represent 95% CIs for sensitivity 
and 1-specificity. The AUCs of the SROC curves for each 
shock were approximately 0.95, except for distributive 

shock. Point estimates of sensitivity for each shock 
ranged from approximately 0.8 to 0.9 with wide CIs, and 
point estimates of specificity exceeded 0.9 for all shocks 
with narrow CIs. For all shocks, the positive likelihood 
ratios were generally above 20, and the negative likeli-
hood ratios were approximately 0.2. Among these shocks, 
the specificity and positive likelihood ratio for obstruc-
tive shock were particularly high. The I2 value, a measure 
of heterogeneity, was 15.1% for obstructive shock and 0% 
for all others. Forest plots for each shock are shown in 
Additional file 1: Figures S1 to S5.

As a subgroup analysis, we performed a meta-analysis 
of studies that were only performed in the emergency 
room [32, 34–40, 42, 43], those that had no suspected dis-
ease before POCUS [32–34, 36, 38–43], clearly stated the 
existence of a POCUS training program [32–34, 37], or 
that had a POCUS protocol for multi-organ ultrasound 
[32–36, 38–43]. The results are shown in Additional 
file  1: Tables S4 to S7. The results of the meta-analysis 
of the studies performed in the emergency room were 
similar to those of the main analyses. The results of the 
meta-analysis in the absence of suspected disease before 
POCUS and multi-organ ultrasonography showed a 
noticeably higher specificity and positive likelihood ratio 
for obstructive shock than the results of the main analy-
sis. Results from studies with POCUS training programs 
were notable for their high sensitivity, specificity, and 
likelihood ratio for distributional abnormal shocks; how-
ever, the number of studies included in this meta-analysis 
was small. As a sensitivity analysis, a meta-analysis was 

Fig. 1 Study flow diagram. CENTRAL Cochrane Central Register of Controlled Trials
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performed of the remaining ten studies after excluding 
two studies for which only conference abstracts were 

available [41, 42]. These results were similar to those of 
the main analysis (Additional file 1: Table S8).

Table 2 QUADAS-2 results

Study Risk of bias Applicability concerns

Patient selection Index test Reference 
standard

Flow and timing Patient selection Index test Reference 
standard

Bagheri-Hariri et al. [40] Low Low Low High Low Low Low

Ghane et al. [33] High Low Low High Low Low Low

Shokoohi et al. [43] High Low Low Low Low Low Low

Agmy et al. [41] Unclear Low Low Unclear Unclear Low Low

Nazerian et al. [35] Low Low Low High Low Low Low

Elbaih et al. [38] High Low Low Low Low Low Low

Tesfaye et al. [42] Unclear Low Low Unclear Unclear Low Low

Daley et al. [37] Low High Low Low Low Low Low

Rahulkumar et al. [36] Low Low Low Low Low Low Low

Javali et al. [39] High Low Low Low Low Low Low

Keefer et al. [32] Low Low Low High Low Low Low

Zieleskiewicz et al. [34] Low Low Low Low Low Low Low

Fig. 2 Summary receiver operating characteristic curves. The summary receiver operating characteristic plots of the bivariate meta-analysis for the 
identification of the cause of shock by point-of-care ultrasound. The ellipse around the point estimates represents a 95% CI. The ROC curves are 
restricted to the range of specificities for each study
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Discussion
This systematic review included 12 studies with 1132 
patients with shock and evaluated the diagnostic accu-
racy of POCUS in diagnosing the etiology. Compared 
to the previous systematic review that addressed the 
same topic [20], this review, which was updated with 
an expanded population, was able to incorporate more 
studies and thus present a narrower confidence interval 
for each diagnostic accuracy. In addition, the various 
subgroup analyses confirmed the characteristics of the 
diagnostic accuracy of POCUS for shock patients. The 
meta-analysis we conducted showed pooled sensitivity 
for each type of shock ranged from 0.77 (distributive) 
to 0.93 (hypovolemic) and specificity ranged from 0.92 
(hypovolemic) to 0.97 (obstructive), and the area under 
the ROC for each type was approximately 0.95. Positive 
likelihood ratios exceeded 10 for all types of shocks, 
especially obstructive, and negative likelihood ratios 
were about 0.2 for each.

Several systematic reviews have been conducted on 
the diagnostic accuracy of POCUS in emergency con-
ditions. A systematic review of POCUS for respiratory 
failure reported a sensitivity of 0.92 (95% CI 0.85–0.96) 
and a specificity of 0.98 (95% CI 0.94–0.99) [44]. Another 
systematic review for the detection of signs of significant 
injury in thoracoabdominal trauma (thoracoabdomi-
nal fluid retention, large vessel injury, pneumothorax, 
etc.), including 34 studies and 8635 patients published 
by Cochrane in 2018, found a sensitivity of 0.74 (95% Cl: 
0.65–0.81) and a specificity of 0.96 (95% Cl: 0.94–0.98) 
[45]. Furthermore, with regard to POCUS in shock dif-
ferentiation, the previous systematic review showed that 
the diagnostic accuracies for each type of shock ranged 
from 0.64–0.93 for sensitivity, 0.80–0.98 for specific-
ity, 8–40 for positive likelihood ratio, and 0.13–0.32 for 
negative likelihood ratio [20]. Compared to these studies, 
the characteristics of diagnostic accuracy for each type of 
shock in our systematic review were similar in terms of 
high specificity. Therefore, when POCUS detects a find-
ing that could be the cause of shock, clinicians should 
also recognize it as a probable cause.

Clinically, the difficulty in identifying the cause of 
shock using POCUS may vary depending on the etiology. 
In a previous systematic review, a comparison between 
each type of shock showed high specificity and positive 
likelihood ratios, especially in obstructive shock (speci-
ficity 0.98 (95% CI 0.96–0.99) and positive likelihood 
ratio 40.54 (95% CI 12.06–136.28)) [20]. Another narra-
tive review examining the diagnostic accuracies for acute 
diseases also showed particularly high specificity for peri-
cardial effusion, right heart failure, and pneumothorax 
[1, 6, 46]. In our study, the specificity and positive like-
lihood ratios were the highest for obstructive shock. In 
addition, this trend was similar in the subgroup analyses. 
Clinically, obstructive shock often shows disease-specific 
findings on POCUS as the cause of shock. However, the 
echocardiographic findings of distributive and hypov-
olemic shock are identical, and even if cardiogenic shock 
is suspected due to apparent cardiac dysfunction, it is not 
known whether the cardiac dysfunction is new or con-
tributes to shock. Therefore, the differential diagnosis of 
shock using POCUS is particularly useful for confirm-
ing obstructive shock. Furthermore, our subgroup meta-
analysis, limited to studies using POCUS protocols for 
multiple organs, not only the heart, showed high diag-
nostic accuracy for obstructive shock, especially in terms 
of specificity and negative likelihood ratio. This may be 
because ultrasound findings other than echocardiogra-
phy can rule out the causes of obstructive shock, such 
as lung sliding to rule out pneumothorax. It should be 
emphasized that POCUS should be performed on multi-
ple organs in shock patients.

Among the diagnostic protocols for ultrasound in 
diagnosing the cause of shock, the Rapid Ultrasound 
for Shock and Hypotension (RUSH) examination is 
well known and has been used in many of the studies 
included in our meta-analysis [14]. The RUSH examina-
tion comprehensively described the ultrasound findings 
in multiple organs that were observed in each type of 
shock. However, to implement POCUS in actual clinical 
practice, it is necessary to provide more specific instruc-
tions on the method of performing it, such as the type of 
shocks to differentiate first and the view to start with in 

Table 3 Sensitivities, specificities, AUROCs, and likelihood ratios by shock subtype

Shock type No. of 
patients 
(study)

Sensitivity Specificity Area under the ROC curve Positive 
likelihood 
ratio

Negative likelihood ratio

Obstructive 810 (9) 0.82 (0.68–0.91) 0.98 (0.92–0.99) 0.95 (0.78–0.97) 40 (11–105) 0.20 (0.10–0.33)

Cardiogenic 828 (9) 0.78 (0.56–0.91) 0.96 (0.92–0.98) 0.96 (0.86–0.97) 19 (7.1–40) 0.24 (0.09–0.47)

Hypovolemic 688 (9) 0.90 (0.84–0.94) 0.92 (0.88–0.95) 0.96 (0.87–0.96) 12 (7.3–18) 0.11 (0.07–0.17)

Distributive 594 (8) 0.79 (0.71–0.85) 0.96 (0.91–0.98) 0.86 (0.75–0.96) 23 (9.3–49) 0.22 (0.16–0.30)

Mixed 291 (4) 0.80 (0.61–0.91) 0.96 (0.89–0.99) 0.95 (0.76–0.97) 20 (7.9–49) 0.21 (0.10–0.40)
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echocardiography. In our study, we found that the speci-
ficity and positive likelihood ratio of POCUS in identify-
ing the cause of shock were high for all types of shock, 
particularly obstructive shock. Clinically, obstructive 
shock is a group of diseases that can be treated by elimi-
nating confirmed abnormal findings. Therefore, when 
using POCUS to identify the cause of shock, it is reason-
able to first confirm the diagnosis of obstructive shock, 
which may improve patient outcomes.

Although the basic level of POCUS in echocardiog-
raphy requires the acquisition of parasternal long- and 
short-axis, apical four-chamber, subcostal four-cham-
ber, and inferior vena cava (IVC) views [18, 19, 47, 48], 
the view with which it is initiated depends on the clini-
cian’s discretion. Typical diseases that cause obstructive 
shock include tension pneumothorax, severe pulmonary 
embolism, and cardiac tamponade. Common echocardi-
ographic findings in these diseases are dilation of the IVC 
and decreased respiratory variability in the IVC [14, 21, 
49–53], which can be easily visualized from the subcos-
tal four-chamber and IVC views. In addition, this view 
allows for quick assessment of cardiac tamponade by 
confirming the presence of pericardial fluid while view-
ing the IVC. Therefore, when differentiating shock using 
POCUS, it is appropriate to start with obstructive shock, 
given its diagnostic accuracy, and with the subcostal 
four-chamber view. This should be considered in future 
POCUS diagnostic protocols.

Our study included the largest number of studies on 
the diagnostic accuracy of POCUS for identifying the 
cause of shock. However, it has several limitations. First, 
of the 12 studies included, 11 used clinical diagnosis as 
the reference standard. Out of these studies, only four 
had blinding to the POCUS results during clinical diag-
nosis. Although there were no qualitative differences in 
diagnostic accuracy depending on whether the POCUS 
results were blinded, this may have led to an overesti-
mation of the diagnostic accuracy of POCUS for shock 
patients. Second, there was no uniform definition of the 
reference standard among the included studies in terms 
of details beyond clinical diagnosis. However, there is 
no consistent diagnostic method for a definitive diagno-
sis of the cause of shock. In clinical practice, a definitive 
diagnosis is made by considering all medical information 
available on site. In general, the definition comprehen-
sively defined as a clinical diagnosis in each study was 
considered to be in line with clinical practice. Third, in 
the index test, the details of POCUS (skill level of the per-
former and ultrasound protocol) were not consistently 
defined across all of the studies. However, the results of 
the meta-analysis of subgroup analyses were similar to 
those of the main analysis. Fourth, the studies included 
in our meta-analysis were conducted almost exclusively 

in emergency rooms. In other clinical settings, diagnos-
tic accuracy may be altered by varying disease severity. 
For example, diagnostic accuracy in the intensive care 
unit, where more severely ill patients may be present, 
may differ from that of our study. However, further stud-
ies are required to address this issue. Finally, our study 
only examined the diagnostic accuracy, and it is unclear 
whether the use of POCUS truly improves patient out-
comes. It is also unclear whether a better protocol would 
improve diagnostic accuracy or change actual practice. 
To resolve these uncertainties, further studies are needed 
to develop more clinically useful diagnostic protocols 
based on diagnostic accuracy and to examine the impact 
of protocol implementation on patient outcomes.

Conclusions
In this study, the identification of the etiology of shock 
by POCUS was characterized by high sensitivity and a 
positive likelihood ratio, especially for obstructive shock. 
Hence, these findings should be considered in future 
diagnostic protocols for shock using POCUS. However, 
since this study only examined the diagnostic aspect, 
further interventional studies are necessary to assess the 
true impact of POCUS on shock patients.
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