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Abstract 

Objective: This study aimed to determine 

whether a shock multi-focused ultrasound proto-

col would improve mortality and morbidity 

rates, moreover, to evaluate the effect of ultra-

sound protocol in improving the secondary end-

point as the length of stay in shocked individuals 

attended to the intensive care unit (ICU). 

Design: A single-center randomized controlled 

trial. 

Setting: This study was done at Kasr Al-Ainy 

Hospital, Cairo University, Cairo, Egypt, during 

the period between March 2021 and April 2022. 

Patients and participants: Our prospective study 

was performed on 100 shocked individuals. 

Interventions: Patients were randomly distrib-

uted into 2 groups: Group A, which received con-

ventional management and a routine evaluation 

with shock multi-focused ultrasound protocol, 

and Group B, as a control group, which solely          

. 

provided conventional therapy to startled pa-

tients in the ICU in accordance with pre-estab-

lished protocols. 

Results and measurements: This study revealed 

that a substantially critical reduction was pre-

sent in vasopressor duration (p-value 0.03), vas-

opressor doses, and frequency of need for two 

vasopressors in Group A compared to Group B. 

Also, the mortality rate did not differ across the 

groups under study. However, there was a de-

crease in morbidity and other complications 

among Group A compared to Group B. 

Conclusions: We concluded that multi-focused 

ultrasound protocol should be seriously consid-

ered by physicians managing critically ill 

shocked patients as a tool to guide resuscitation, 

augment clinical evaluation, and improve quality 

of life by lowering morbidity rates, vasopressor 

doses, and duration. 
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Introduction 

Ultrasound has become an essential tool in the treat-

ment of patients with shock, acute respiratory fail-

ure, or multi-organ failure. However, there is still a 

significant area of research in critical care ultra-
sound 

sound focused on producing scientifically-sup-

ported transformative changes. (1) 
Due to the inherent limitations of a thorough physi-

cal examination of critically ill patients, imaging 

techniques such as computed tomography (CT) 
scans and chest and abdominal imaging are consid-

ered more dependable, practical, and effective in 

critical care situations. However, they are not with-

out drawbacks, such as limited mobility and flexi-
bility, as well as high costs, which can cause unnec-

essary delays in diagnosis and increase the risk of 

hypoxemia or refractory arterial hypotension during 
transport. (2) 

Alternatively, a growingly popular and easily acces-

sible approach that can be utilized at the bedside 

with portable equipment is ultrasonography. (3) 
Recent studies have shown that multi-organ ultra-

sou 
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sound improves diagnostic precision, reduces re-

source usage, and helps guide therapeutic care for 
critically ill patients. (4) However, it's important to 

note that these previous publications lack random-

ized or controlled trial methodology. 
Multi-organ ultrasonography is now widely utilized 

in the approach to shock patients in the emergency 

department and critical care setting, where it has 

been shown to be highly accurate in identifying the 
primary cause of shock. (5) 

Studies that have quantified the clinical impact of 

ultrasound have shown that, depending on the clin-
ical situation, ultrasound was used to adjust man-

agement strategies and revise diagnoses in 30 to 80 

percent of cases. (6) 

Most studies in this field have focused on single-or-
gan scanning. However, in critical care medicine, a 

multi-organ strategy may be more appropriate for 

the initial evaluation of complex cases, as such 
cases often involve multiple organs. (7) 

Patients with cardiopulmonary conditions, in partic-

ular, should be aware of this, as they have a wide 
range of potential diagnoses. In many cases, a com-

bined heart and lung point-of-care ultrasound (PO-

CUS) can help identify the cause of shock or signif-

icantly narrow down the range of potential diagno-
ses in these patients. (8) 

Lower extremity vein POCUS, in addition to heart 

and lung POCUS, can effectively detect proximal 
deep venous thrombosis (DVT), which may result 

in pulmonary embolism, breath shortness, or cardi-

ovascular crisis. (9) 
In a randomized trial including emergency depart-

ment patients with respiratory conditions, a multi-

organ POCUS of the heart, lungs, and lower limb 

veins was discovered to be more effective than 
standard diagnostic tests alone for making a diagno-

sis within four hours. (10) 

This study aimed to determine whether a shock 
multi-focused ultrasound protocol would improve 

mortality and morbidity rates, moreover, to evaluate 

the effect of ultrasound protocol in improving the 

secondary endpoint as the length of stay in shocked 
patients attended to the intensive care unit (ICU). 

 

Methods 

This prospective research was performed on 100 

shocked individuals aged above 18 years who at-

tended ICUs at Cairo University hospitals during 
the period between March 2021 and April 2022. 

This trial was conducted in accordance with the 

Declaration of Helsinki. All participants signed an 

informed written consent form. The study was done 
after being approved by the research ethics commit-

tee, Faculty of Medicine, Cairo University (Code:          

. 

MD-154-2021). 

Shock was described as a potentially fatal circula-
tory condition that results in insufficient oxygen 

supply to meet cellular metabolic requirements and 

oxygen uptake requirements, resulting in cellular 
and tissue hypoxia. (11) 

Patients were randomly distributed into two groups 

by stratified cluster randomization according to 

comorbidities distribution into two groups as fol-
lows: 

• Group A: Patients in this group were evaluated 

for the usage of ultrasound protocol. 

• Group B: The control group, which the patients 

only in the ICU startled and were given conven-
tional care in accordance with the recognized 

protocols. 

Exclusion criteria: Patients with age <18 years, pa-
tients supported by an intra-aortic balloon pump or 

extracorporeal membrane oxygenation, and patients 

with a history of drug intoxication. 

 
Operational design 

All subjects in the study were subjected to clinical 

examination, including detailed history taking with 
special stress on age, gender, and presence of other 

comorbidities, especially diabetes mellitus (DM) 

and hypertension (HTN). We gathered clinical in-

formation, such as the sequential organ failure as-
sessment (SOFA) score, acute physiology and 

chronic health evaluation (APACHE) II score at ad-

mission, the cause for admission to the ICU, and any 
pertinent physiologic data. Collected data also in-

volved mean arterial pressure (MAP) at admission 

and also after 1-hour bundle of fluid resuscitation 
and added of vasopressors, urine output (UOP) 

ml/hour (by calculating the average amount of urine 

during an hour after the first 24 hours of care in 

ICU), and fluid balance after first 24 hours. 
Our multi-focused ultrasound protocol included the 

following: 

1. Focused cardiac ultrasonography (FOCUS). 
This was to assess a patient's level of global car-

diac function, the size of their heart cavities, the 

existence of pericardial effusion, and their vol-

ume status. Finding the right ventricular dias-
tolic dysfunction for cardiac tamponade in pa-

tients who have pericardial leakage was the next 

step. Based on a calculation of alterations in 
ventricular volume throughout systole and dias-

tole, left ventricular contractility was assessed. 

For rapid assessment, qualitative assessment on 
visual inspection “eyeballing” was done to eval-

uate left ventricle function, then quantitative as-

sessment of ejection fraction (EF) by “M 

mode”. 
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2. Inferior vena cava (IVC) evaluation. 

In individuals with spontaneous breathing, the 
caval index was utilized to assess the right atrial 

pressure. The formula for calculating the caval 

index was as follows: (𝐸max-𝐼max)/𝐸max 

(𝐸max=maximum diameter of IVC during ex-

piration, 𝐼max=minimum diameter of IVC dur-

ing inspiration). 

IVC measures were utilized to calculate central 
venous pressure (CVP) because they were asso-

ciated with CVP. Also, the distensibility index 

for passive mechanically ventilated patients 
was used for the evaluation of fluid state of pa-

tients. 

3. Focused abdominal ultrasonography. 

It was applied to determine whether intraperito-
neal free fluid was present. 

4. Evaluation of abdominal aorta. 

5. Thoracic ultrasonography. 
This was to assess the pulmonary edema pres-

ence, pneumothorax, and also to identify causes 

of shock by determining consolidation pneumo-

nia in septic shock and pleural fluid as a com-
plication for pump failure. 

6. Ultrasonography imaging of lower limb veins. 

This was to evaluate the presence of DVT. 
Endpoint data: We also collect data from both 

groups of study as the length of ICU stay, vasopres-

sor dose after 3 hours from volume resuscitation, 
mechanical ventilation (MV) duration, need for di-

alysis, readmission within 30 days from admission, 

morbidity and mortality rates. 

 
Sample size calculation 

Based on the difference in mortality between cases, 

the sample size was calculated. The use of shock 
multi-focused ultrasound protocol during the first 5 

days of ICU admission in critically ill shocked pa-

tients retrieved from previous research. (12) The 
sample size will be at least 49 cases for each group 

when using G*Power version 3.0.10 to determine 

sample size based on the predicted difference of 28 

percent, 2-tailed test, error=0.05, and power 80.0 
percent. (12) 

 

Statistical analysis 
Statistical analysis was conducted using version 27 

of the SPSS program (Statistical Package for Social 

Science). Qualitative data were presented as fre-

quencies and relative percentages. The chi-square 
test was used to assess the difference between qual-

itative variables. The independent t-test was used to 

compare quantitative variables between the two 
groups when the data were normally distributed. 

When data were not normally distributed, the Mann- 

Whitney test was used to determine the difference 

between quantitative variables in the two groups. 
Spearman's rank-order correlation was used to de-

termine the strength and direction of a linear rela-

tionship between two non-normally distributed con-
tinuous variables and/or ordinal variables. A p-

value <0.05 was considered statically significant. 

 

Results 

In this trial, 117 cases were evaluated for eligibility, 

but 14 did not meet the inclusion criteria. The re-

maining 103 cases were randomized into two 
groups. During the follow-up period, three patients 

were lost, leaving 100 patients for statistical analy-

sis (Figure 1). 

Statistically, there were no significant differences in 
the age or sex distribution across the groups of study 

(Table 1). 

Table 2 shows that 28% of Group A cases had in-
traperitoneal free fluid (IPFF), 34% had pleural 

fluid, 16% had pre-exciting cardiac disease, 6% had 

pericardial effusion, 4% had cardiac tamponade, 
14% was suspected pulmonary embolism (PE), 6% 

had deep vein thrombosis (DVT), 14% had pulmo-

nary edema, 6% had pneumothorax, and 68% had 

pneumonia. The most frequent profile found by lung 
ultrasound was profile C (50%), followed by profile 

A (18%). 

Table 3 and Figure 2 indicate that there were no 
significant differences between the studied groups 

in terms of MAP on admission, UOP, fluid balance, 

and CVP. However, a significant increase in MAP 
after 1 hour and the frequency of patients with 

MAP>65 mmHg was observed in Group A com-

pared to Group B. In terms of the type and dose of 

vasopressor, a significant increase in vasopressor 
dose and the frequency of patients receiving two 

types of vasopressors was observed in Group B 

compared to Group A. 
Table 4 and Figure 3 show the mortality rates and 

other morbidity and complication frequencies for 

both groups of the study. While there was a decrease 

in mortality rate in Group A compared to Group B, 
the difference was not statistically significant. How-

ever, there was a significant increase in the fre-

quency of other morbidity and complications in 
Group B compared to Group A. 

Table 5 and Figure 4 reveal that statistically, there 

was a significant increase in the duration of vaso-
pressor use among Group B cases compared to 

Group A cases (p-value 0.03). Additionally, the data 

indicate a decrease in length of stay, MV duration 

(p-value 0.07), need for dialysis, and readmission in 
Group A compared to Group B, although these dif-

ferences were not statistically significant. 



 

146 Crit Care Shock 2023 Vol. 26 No. 3 

Table 6 and Figure 5 demonstrate that the median 

APACHE and SOFA scores were significantly 
higher among cases with mortality compared to 

those who survived (26 vs 18) and (11 vs 9), respec-

tively. 
 

Discussion 

According to the available evidence from studies, 

the use of POCUS has been shown to improve diag-
nostic confidence and increase diagnostic accuracy 

in identifying the type of shock and final diagnosis 

in patients with undifferentiated shock. POCUS has 
also been found to reduce the number of valid dif-

ferential diagnoses, allowing for quicker and more 

accurate treatment decisions. (13) 

In this randomized trial, we demonstrated that the 
use of critical care multi-focused ultrasound proto-

col in critically ill shocked patients significantly re-

duced ICU morbidity, such as acute kidney injury 
(AKI), and improved the second endpoint by show-

ing a significantly decreased vasopressor duration. 

Based on our study, there were no significant differ-
ences in age, sex distribution, or comorbidity fre-

quency among the studied groups in terms of patient 

demographic and clinical profiles. Also, there were 

no significant differences observed in mechanical 
ventilation usage at admission between the studied 

groups. 

Li et al. reported that 36 (73.5%) individuals in the 
integrated cardiopulmonary ultrasonography group 

and 34 (75.6%) individuals in the conventional 

group received assisted mechanical ventilation. Our 
study also showed that 37 (74%) patients in Group 

A and 38 (76%) patients in Group B received as-

sisted mechanical ventilation, in accordance with Li 

et al.'s findings. (12) 
In our study, a substantially considerable increase 

was observed in MAP after 1 hour, and the number 

of cases that had MAP>65 mmHg was higher in 
Group A than in Group B. This was consistent with 

a study by Ehab S. et al., which revealed a signifi-

cant increase in MAP on admission. Systolic blood 

pressure (SBP) ranged between 40 and 80 mmHg, 
and diastolic blood pressure (DBP) ranged between 

30 and 50 mmHg. At the end of resuscitation, it 

gradually increased with fluid therapy to 110-120 
mmHg SBP and 80-90 mmHg DBP. (14) 

Regarding type and dose of vasopressor, there was 

a significant increase statistically in the vasopressor 
dose, and the frequency of cases had 2 types of vas-

opressors among Group B compared to Group A. 

According to our study, there were no substantial 

differences in fluid balance between the two groups. 
The multi-focused ultrasound group showed a 

slightly higher mean positive fluid balance (1.4 l vs 

1.3 l, p=0.32), but this difference was statistically 

not significant. Similarly, there was no significant 
difference in the base deficit between the two 

groups (-7.8 vs -8.2, p=0.42). 

This agreed with Li et al., who showed that the in-
tegrated cardiopulmonary ultrasonography group 

tended to have a higher fluid balance and fluid in-

take than the conventional group. Furthermore, 

there were no significant changes in the cumulative 
fluid infusion within 24 or 72 hours. (12) 

In our study, although there was a decrease in mor-

tality rate among Group A compared to Group B, 
the difference was not statistically significant. How-

ever, statistically, there was a significant increase in 

the frequency of other morbidities and complica-

tions among Group B compared to Group A. 
The results of our study were consistent with previ-

ous studies by Talayeh Rezayat et al., who reported 

that there were no significant differences in mortal-
ity during hospitalization between the two groups, 

and no significant differences were seen in resource 

utilization, as evaluated by the number of echocar-
diograms, laboratory measures, or radiological tests 

needed between the two groups. (15) 

Musikatavorn et al. also reported that there was no 

significant difference in 30-day overall mortality 
between the two groups (18.8% and 19.8% in the 

usual-care and ultrasound-guided fluid management 

strategy, respectively; p>0.05). (16) 
Moreover, Li et al. reported that integrated cardio-

pulmonary ultrasonography had no significant ef-

fect on 28-day mortality in the integrated cardiopul-
monary ultrasonography group vs the conventional 

group (50.6% vs 60.0%). (12) 

Our study results differed from those reported by 

Yin W et al., who found that ICU mortality was 
lower in the critical care ultrasound-oriented treat-

ment group compared to the standard care group 

(29.9% vs 45.7%, p=0.047). They also observed a 
higher 28-day risk of death after ICU admission in 

the standard care group (p=0.036). (17) 

The differences in ICU mortality rate reduction in 

the present study from the previous studies were 
probably due to the quality of patients sharing in this 

study. 

Our study demonstrated that there was a reduction 
in length of stay, mechanical ventilation duration, 

frequency of dialysis need, and readmission in 

Group A compared to Group B, although this differ-
ence was not statistically significant. However, 

there was a significant decrease in the duration of 

vasopressor use in Group A compared to Group B. 

Our study's findings were consistent with those of 
Li et al., who reported a shorter duration of vaso-

pressor support in the ultrasonography group. How- 
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ever, there were no differences in cumulative fluid 

infusion within 24 or 72 hours, lactate clearance, 
ICU stay, or duration of ventilation. (12) 

Musikatavorn et al. reported that there was no sig-

nificant difference in the length of hospital stay. 
However, the cumulative fluid amount given in 24 

hours was significantly lower in the ultrasound-

guided fluid management arm. (16) 

The study by Talayeh Rezayat et al. found no sig-
nificant difference in the length of stay or resource 

utilization between the two groups. However, rapid 

ultrasound for shock and hypotension (RUSH) sub-
jects were more likely to have a lower stage of AKI 

by Risk, Injury, Failure, Loss, and End-stage Kid-

ney (RIFLE) staging (p=0.019), and there were non-

significant trends towards less total fluid admin-
istration. These findings were consistent with our 

results, which also showed a non-statistically signif-

icant decrease in the need for hemodialysis or ven-
tilator days in the multi-focused ultrasound group. 

(15) 

According to our study, there was a statistically sig-
nificantly higher median APACHE score and SOFA 

score among cases with mortality than alive cases 

with p-value<0.01. 

The two groups were also similar in prognostic scor-
ing systems. The mean APACHE II score was 22 in 

Group A and 23 in Group B. Additionally, the mean 

SOFA score was 10.12±2.34 in the multi-focused 
ultrasound Group A and 10.16±2.34 in the usual 

care Group B. 

This result was in accordance with Talayeh Rezayat 
et al., who showed that the mean APACHE IV score 

was 79.6 in the RUSH group vs 80.9 in the control 

group (p=0.830). (15) 

Moreover, this was in accordance with Hai and Viet 
Hoa, who showed that the APACHE II sensitivity 

was 84.9% and specificity of 67.7%, SOFA score 

sensitivity was 76.7% and specificity of 65.3% for 
mortality prediction and was the independent mor-

tality predictor in patients with sepsis. (18) 

Also, Gursel G. and Demirtas S. showed that the 

mortality prediction was excellent for APACHE II 
(p=0.001) and acceptable for SOFA (p=0.005) 

scores. Only APACHE II >16 was an independent 

predictor of mortality (p=0.019) in the logistic re-
gression analysis. (19) 

In our study, there was a non-statistically significant 

correlation between length of stay and APACHE 
score and SOFA score. 

This was also agreed with Naved et al., who showed 

that in the lowest score category 3-10, 27 out of 30  

. 

patients (90%) were discharged, and only 3 (10%) 

died. Out of those 39 patients whose APACHE-II 
score was found in high category 31-40, 33 (84.6%) 

deaths were observed. This revealed that there 

might be more chances of death in case of a high 
APACHE-II score (p=0.001). Moreover, this study 

showed that there was an insignificant but inverse 

correlation (r=-0.084, p<0.183) observed between 

the APACHE-II score and the length of ICU stay. 
(20) 

Our study showed that there was a statistically sig-

nificant difference detected between hypovolemic 
shock and the reduction of mortality rates in com-

parison to other types of shock. 

This result was in accordance with Gitz et al., who 

showed that patients with septic and cardiogenic 
had a higher mortality rate as compared to the refer-

ence (non-septic shock) within 0 to 7 days. (21) 

 
Limitations 

Our study had limitations because we had a practi-

cal deadline of 12 months to complete data collec-
tion, therefore, we lacked an adequate sample size 

to discover statistically significant variations in 

mortality rates. 

Also, because specific demographics, such as chil-
dren or pregnant patients, were not included in our 

study, it was possible that these patients were not 

accurately represented. 
In this study, the physicians were not blinded, which 

may have led to bias. Since there was additional at-

tention on the study group than the control group, 
this might lead to more focus on the patient and a 

better result in the study group. 

Additional confounding factors that were not neces-

sarily connected to the admission diagnosis could 
alter the outcomes when patients stayed longer in 

the ICU (late-onset, ventilator-associated pneumo-

nia). Although mortality was similar between the 
two groups, it should be emphasized that future re-

search with bigger patient populations and shorter 

MV durations than those in the POCUS group may 

reveal a decline in death from MV problems. 
 

Conclusions 

In the view of this study, we concluded that multi-
focused ultrasound should be seriously considered 

by physicians managing critically ill shocked pa-

tients as a tool to guide resuscitation, augment clin-
ical evaluation, and improve quality of life by low-

ering complications, vasopressors doses, and vaso-

pressor duration in the intensive care units. 



Table 1. Demographic and clinical data analysis in both groups 

 

Variable Group A (n=50) Group B (n=50) t p-value 

Age (years) Mean±SD 

Range 

57.36±16.99 

18-85 

60.52±14.59 

18-83 

0.99 0.32 (NS) 

Variable n % n % χ2 p-value 

Sex Female 
Male 

20 
30 

40 
60 

23 
27 

46 
54 

0.37 0.55 (NS) 

 

Legend: SD=stander deviation; t=independent t-test; χ2=chi square test; NS=non-significant (p>0.05). 
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Table 2. Multi-focused ultrasound protocol finding 

 

Variable Group A (n=50) 

n % 

IPFF No 

Yes 

36 

14 

72 

28 

Pleural fluid No 
Yes 

33 
17 

66 
34 

Preexisting cardiac disease No 

LV hypertrophy 
LV and LA dilation 

Right side dilation and hypertrophy 

42 

2 
3 

3 

84 

4 
6 

6 

Pericardial effusion No 

Yes 

47 

3 

94 

6 

Cardiac tamponade No 

Yes 

48 

2 

96 

4 

Suspected PE No 

Yes 

43 

7 

86 

14 

DVT No 

Yes 

47 

3 

94 

6 

AAA No 50 100 

Lung ultrasound A profile 
A profile and pleural effusion 

B profile 

B profile and pleural effusion 
C profile 

C profile and pleural effusion 

Lung point 

9 
2 

3 

7 
25 

2 

2 

18 
4 

6 

14 
50 

4 

4 

Pulmonary edema No 
Yes 

43 
7 

86 
14 

Pneumothorax No 

Yes 

47 

3 

94 

6 

Pneumonia No 
Yes 

16 
34 

32 
68 

Volume state Normovolemia 

Hypovolemia 

Hypervolemia 

14 

26 

10 

28 

52 

20 

IVC Spontaneous breath 

Passive MV 

27 

23 

54 

46 

IVC diameter (cm) Mean±SD 1.83±0.55 

 
Legend: IPFF=intraperitoneal free fluid; PE=pulmonary embolism; DVT=deep vein thrombosis; AAA=ab-

dominal aortic aneurysm; IVC=inferior vena cava; LV=left ventricle; LA=left atrium; MV=mechanical venti-

lation; SD=standard deviation. 
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Table 3. Analysis of ICU data among the studied groups 

 

Variable Group A (n=50) Group B (n=50) Test p-value 

MAP admission 

(mmHg) 

Mean±SD 52.39±7.81 53.91±8.03 0.78^ 0.44 (NS) 

MAP after 1h 
(mmHg) 

Mean±SD 75.56±12.93 69.56±12.34 2.37^ 0.02* 

<65 mmHg, n (%) 
≥65 mmHg, n (%) 

8 (16%) 
42 (84%) 

17 (34%) 
33 (66%) 

4.32$ 0.03* 

UOP (ml/hr) Median (range) 75 (0-120) 80 (0-100) 0.34# 0.73 (NS) 

Fluid balance (24hr) Median (range) 1400 (-1700 - 
4600) 

1300 (-1550 - 
4750) 

0.99# 0.32 (NS) 

CVP Median (range) 7 (0-30) 9.5 (0-35) 0.47# 0.64 (NS) 

Vasopressors NA, n (%) 

NA and adrenaline, 
n (%) 

47 (94%) 

3 (6%) 

40 (80%) 

10 (20%) 

4.33$ 0.04* 

Noradrenaline dose 

(mcg/kg/min) 

Median (range) 0.51 (0.12-1.4) 0.62 (0.09-1.60) 2.13# 0.03* 

Adrenaline dose 
(mcg/kg/min) 

Median (range) 0 (0-0.78) 1 (0-1.5) 1.98# 0.04* 

 

Legend: ICU=intensive care unit; MAP=mean arterial pressure; UOP=urine output; CVP=central venous pres-

sure; SD=standard deviation; NA=noradrenaline; NS=nonsignificant (p>0.05). 
^Independent t-test; $chi square test; #Mann-Whitney test, *significant (p<0.05). 

 

 
Table 4. Mortality among the studied groups 

 

Variable Group A (n=50) Group B (n=50) χ2 p-value 

n % n % 

Mortality No 
Yes 

26 
24 

52 
48 

23 
27 

46 
54 

0.36 0.55 (NS) 

 

Legend: χ2=chi square test; NS=non-significant (p>0.05). 
 

 

150 Crit Care Shock 2023 Vol. 26 No. 3 



Table 5. Secondary endpoint among the studied groups 

 

Variable Group A (n=50) Group B (n=50) Test p-value 

Length of stay (day) Median (range) 7 (2-28) 9 (3-23) 0.16# 0.88 (NS) 

MV duration (day) Median (range) 5 (0-24) 7 (0-23) 1.83# 0.07 (NS) 

Vasopressor duration 

(day) 

Median (range) 5 (2-21) 6 (2-21) 2.15# 0.03* 

Need for dialysis No, n (%) 

Yes, n (%) 

40 (80%) 

10 (20%) 

38 (76%) 

12 (24%) 

0.233$ 0.81 (NS) 

Readmission within 30 
days 

No, n (%) 
Yes, n (%) 

46 (92%) 
4 (8%) 

44 (88%) 
6 (12%) 

0.444$ 0.51 (NS) 

 

Legend: MV=mechanical ventilation; NS=non-significant (p>0.05). 
#Mann-Whitney test; $Chi square test; *Significant (p<0.05). 
 

 

Table 6. Correlation between SOFA and APACHE scores and mortality 

 

 Mortality Mann-Whitney U test 

 No (n=49) Yes (n=51) 

APACHE score, median (min-max) 18 (8-32) 26 (12-39) z=5.03 (p<0.001) 

SOFA score, median (min-max) 9 (6-13) 11 (7-17) z=4.02 (p<0.001) 

 

Legend: SOFA=sequential organ failure assessment; APACHE=acute physiology and chronic health 

evaluation. 
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Figure 1. Flowchart of the studied patients 

 
 

 

 
 

 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 
 

 

 

 
 

 

 
 

Legend: ICU=intensive care unit. 

 
 

Figure 2. MAP after 1 hour among the studied groups 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 
 

 

 

 
Legend: MAP=mean arterial pressure. 
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Figure 3. The mortality rate among the studied groups 

 
 

 

 
 

 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

Figure 4. Length of ICU stay, MV duration, and vasopressor duration among the studied groups 
 

 

 

 
 

 

 
 

 

 
 

 

 

 
Legend: ICU=intensive care unit; MV=mechanical ventilation. 
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Figure 5. Correlation between SOFA and APACHE scores and mortality 

 
 

 

 
 

 

 

 
 

 

 
 

 

 

 
 

 

Legend: SOFA=sequential organ failure assessment; APACHE=acute physiology and chronic health 
evaluation. 

 

 
 

154 Crit Care Shock 2023 Vol. 26 No. 3 



1. Díaz-Gómez JL, Mayo PH, Koenig SJ. Point-
of-Care Ultrasonography. N Engl J Med 
2021;385:1593-602. 

2. Laghi FA, Jr., Saad M, Shaikh H. Ultrasound 
and non-ultrasound imaging techniques in the 
assessment of diaphragmatic dysfunction. BMC 
Pulm Med 2021;21:85. 

3. Le M-PT, Voigt L, Nathanson R, Maw AM, 
Johnson G, Dancel R, et al. Comparison of four 
handheld point-of-care ultrasound devices by 
expert users. Ultrasound J 2022;14:27. 

4. Lieveld A, Heldeweg MLA, Smit JM, Haaksma 
ME, Veldhuis L, Walburgh-Schmidt RS, et al. 
Multi-organ point-of-care ultrasound for detec-
tion of pulmonary embolism in critically ill 
COVID-19 patients - A diagnostic accuracy 
study. J Crit Care 2022;69:153992. 

5. Schnittke N, Schmidt J, Lin A, Resop D, Neasi 
E, Damewood S. Interrater Reliability of Point-
of-Care Cardiopulmonary Ultrasound in Pa-
tients With Septic Shock: An Analysis of 
Agreement Between Treating Clinician and Ex-
pert Reviewers. J Emerg Med 2023;64:328-37. 

6. Heldeweg MLA, Vermue L, Kant M, Brouwer 
M, Girbes ARJ, Haaksma ME, et al. The impact 
of lung ultrasound on clinical-decision making 
across departments: a systematic review. Ultra-
sound J 2022;14:5. 

7. Hussain A, Via G, Melniker L, Goffi A, Tavazzi 
G, Neri L, et al. Multi-organ point-of-care ultra-
sound for COVID-19 (PoCUS4COVID): inter-
national expert consensus. Crit Care 2020;24: 
702. 

8. Ávila-Reyes D, Acevedo-Cardona AO, Gómez-
González JF, Echeverry-Piedrahita DR, 
Aguirre-Flórez M, Giraldo-Diaconeasa A. 
Point-of-care ultrasound in cardiorespiratory ar-
rest (POCUS-CA): narrative review article. Ul-
trasound J 2021;13:46. 

9. Varrias D, Palaiodimos L, Balasubramanian P, 
Barrera CA, Nauka P, Melainis AA, et al. The 
Use of Point-of-Care Ultrasound (POCUS) in 
the Diagnosis of Deep Vein Thrombosis. J Clin 
Med 2021;10:3903. 

10. Riishede M, Lassen AT, Baatrup G, Pietersen 
PI, Jacobsen N, Jeschke KN, et al. Point-of-care 
ultrasound of the heart and lungs in patients 
with respiratory failure: a pragmatic random-
ized controlled multicenter trial. Scand J 
Trauma Resusc Emerg Med 2021;29:60. 

11. Gaieski DF, Mikkelsen ME. Definition, 
classification, etiology, and pathophysiology of 
shock in adults [Internet]. 2016 [cited 2022 
Aug]. Available from:                                                            
. 

References 

Crit Care Shock 2023 Vol. 26 No. 3 155 

https://www.scribd.com/document/483466837/
Definition-classification-etiology-and-
pathophysiology-of-shock-in-adults-UpToDate 

12. Li L, Ai Y, Wang X, Zhang H, Ma X, Huang L, 
et al. Effect of focused cardiopulmonary ultra-
sonography on clinical outcome of septic shock: 
a randomized study. J Int Med Res 2021; 
49:3000605211013176. 

13. Berg I, Walpot K, Lamprecht H, Valois M, 
Lanctôt J-F, Srour N, et al. A Systemic Review 
on the Diagnostic Accuracy of Point-of-Care 
Ultrasound in Patients With Undifferentiated 
Shock in the Emergency Department. Cureus 
2022;14:e23188. 

14. Abdalazeem ES, Elgazzar AG, Hammad 
MEMA, Elsawy RE. Role of lung ultrasound in 
assessment of endpoint of fluid therapy in pa-
tients with hypovolemic shock. Egypt J Anaesth 
2021;37:167-73. 

15. Rezayat T, Barjaktarevic I, Mecham I, Yee L, 
Salah R, Zhu L, et al. Early Protocolized Bed-
side Ultrasound in Shock: Renal Function Im-
provements and Other Lessons Learned. Int J 
Crit Care Emerg Med 2018;4:46. 

16. Musikatavorn K, Plitawanon P, Lumlertgul S, 
Narajeenron K, Rojanasarntikul D, Tarapan T, 
et al. Randomized Controlled Trial of Ultra-
sound-guided Fluid Resuscitation of Sepsis-In-
duced Hypoperfusion and Septic Shock. West J 
Emerg Med 2021;22:369-78. 

17. Yin W, Qin Y, Zou T, Zeng X, Li Y, Ma C, et 
al. Critical Care Ultrasound Oriented Shock 
Treatment in Intensive Care Unit: A Random-
ized Controlled Trial [Internet]. 2021 Jan 29 
[cited 2021]. Available from: https://www.re-
searchsquare.com/article/rs-141725/v1 

18. Hai PD, Viet Hoa LT. The Prognostic Accuracy 
Evaluation of mNUTRIC, APACHE II, SOFA, 
and SAPS 2 Scores for Mortality Prediction in 
Patients with Sepsis. Crit Care Res Pract 
2022;2022:4666594. 

19. Gursel G, Demirtas S. Value of APACHE II, 
SOFA and CPIS scores in predicting prognosis 
in patients with ventilator-associated pneumo-
nia. Respiration 2006;73:503-8. 

20. Naved SA, Siddiqui S, Khan FH. APACHE-II 
score correlation with mortality and length of 
stay in an intensive care unit. J Coll Physicians 
Surg Pak 2011;21:4-8. 

21. Gitz Holler J, Jensen HK, Henriksen DP, 
Rasmussen LM, Mikkelsen S, Pedersen C, et al. 
Etiology of Shock in the Emergency 
Department: A 12-Year Population-Based 
Cohort Study. Shock 2019;51:60-7. 



 

156 Crit Care Shock 2023 Vol. 26 No. 3 

This page is intentionally left blank 


	
	
	
	
	
	
	
	
	
	
	
	
	
	

