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Abstract
Introduction
Our previously reported randomized-controlled-trial of point-of-care ultrasound (PoCUS) for patients with
undifferentiated hypotension in the emergency department (ED) showed no survival benefit with PoCUS.
Here, we examine the data to see if PoCUS led to changes in the care delivered to patients with cardiogenic
and non-cardiogenic shock.

Methods
A post-hoc analysis was completed on a database of 273 hypotensive ED patients randomized to standard
care or PoCUS in six centres in Canada and South Africa. Shock categories recorded one hour after the ED
presentation were used to define subcategories of shock. We analyzed initial intravenous fluid volumes, as
well as rates of inotrope use and procedures.

Results 
261 patients could be classified as cardiogenic or non-cardiogenic shock types. Although there were
expected differences in the mean fluid volume administered between patients with non-cardiogenic and
cardiogenic shock (p-value<0.001), there was no difference between the control and PoCUS groups (mean
non-cardiogenic control 1881mL (95% CI 1567-2195mL) vs non-cardiogenic PoCUS 1763mL (1525-2001mL);
and cardiogenic control 680mL (28.4-1332mL) vs. cardiogenic PoCUS 744mL (370-1117mL; p= 0.67).
Likewise, there were no differences in rates of inotrope administration nor procedures for any of the
subcategories of shock between the control group and PoCUS group patients.

Conclusion
Despite differences in care delivered by subcategory of shock, we did not find any difference in key elements
of emergency department care delivered between patients receiving PoCUS and those who did not. This may
help explain the previously reported lack of outcome differences between groups.

Categories: Emergency Medicine, Internal Medicine
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Introduction
Patients who present to the emergency department (ED) with non-traumatic hypotension and shock have
high mortality rates and pose both diagnostic and therapeutic challenges for emergency physicians [1-2].
Early appropriate management may provide clinical outcome benefits [3-4]. Although the use of point of

1, 2 3 4 2 1, 2 5, 6

7 8 9 10 11

2 12 13 1, 13 14 15, 2

1, 2 8 16 1, 2 17

 
Open Access Original
Article  DOI: 10.7759/cureus.6058

How to cite this article
Atkinson P, Hunter S, Banerjee A, et al. (November 03, 2019) Does Point-of-care Ultrasonography Change Emergency Department Care Delivered
to Hypotensive Patients When Categorized by Shock Type? A Post-Hoc Analysis of an International Randomized Controlled Trial from the SHoC-
ED Investigators. Cureus 11(11): e6058. DOI 10.7759/cureus.6058

https://www.cureus.com/users/15593-paul-atkinson
https://www.cureus.com/users/136469-sam-hunter
https://www.cureus.com/users/118622-ankona-banerjee
https://www.cureus.com/users/110756-david-lewis
https://www.cureus.com/users/25983-jacqueline-fraser
https://www.cureus.com/users/25981-james-milne
https://www.cureus.com/users/136471-laura-diegelmann
https://www.cureus.com/users/25986-hein-lamprecht
https://www.cureus.com/users/136472-melanie-stander
https://www.cureus.com/users/136473-david-lussier
https://www.cureus.com/users/136474-chau-pham
https://www.cureus.com/users/107052-mandy-peach
https://www.cureus.com/users/135994-luke-taylor
https://www.cureus.com/users/136475-ryan-j-henneberry
https://www.cureus.com/users/16570-michael-howlett
https://www.cureus.com/users/26356-jay-mekwan
https://www.cureus.com/users/136476-brian-ramrattan
https://www.cureus.com/users/127949-joanna-middleton
https://www.cureus.com/users/136477-daniel-j-van-hoving
https://www.cureus.com/users/136478-george-stoica
https://www.cureus.com/users/118621-james-french
https://www.cureus.com/users/107171-paul-a-olszynski


care ultrasound (PoCUS) protocols for patients with undifferentiated hypotension in the ED is widespread
[5], our previously reported international randomized controlled trial (RCT), the Sonography in Hypotension
and Cardiac Arrest in the Emergency Department (SHoC-ED) study, showed no clear survival or length-of-
stay benefit for patients assessed with PoCUS [6]. There is some evidence that the use of PoCUS in shock can
lead to altered treatment plans [2]. In this analysis of the SHoC-ED study [6], we examine how the
randomization to the PoCUS or control group affected actual care delivered to patients with each major
category of shock. We examine the impact on fluid bolus administration in addition to other emergency
interventions. The primary comparison was care delivered during resuscitation between patients who had a
working diagnosis of cardiogenic versus non-cardiogenic shock types. We wondered if the absence of
outcome benefits previously reported might stem from a lack of impact of PoCUS on the actual care
delivered between patients with different types of shock.

Materials And Methods
A planned post hoc analysis was conducted on a database of 273 patients with undifferentiated hypotension
who had completed follow-up in the previously reported SHoC-ED study [6]. This was an international
multicentre randomized controlled trial that recruited at six emergency care sites: three in Canada, and
three in South Africa. Subjects were adult patients with undifferentiated hypotension (SBP<100 or shock
index>1), randomized to early PoCUS plus standard care versus standard care without PoCUS. Diagnoses
were recorded at 0 and 60 minutes as well as by a blinded chart review at hospital discharge. The primary
outcome measure was survival to 30 days or hospital discharge. Secondary outcome measures included
initial treatment including the key interventions of initial intravenous (IV) fluid volume, frequency of
inotrope administration, and frequency of recorded procedures, as well as investigations, admissions, and
length of stay. Patients were analyzed based on their randomized groups; those who received PoCUS and
those in the control group who did not receive PoCUS. The patients were also grouped by the initial working
impression of their type of shock as recorded at the repeat assessment mark, 60 minutes post-ED arrival. At
this point, they would have received either an initial and repeat clinical assessment (control group), or
similar plus completion of a standardized PoCUS protocol (PoCUS group). The recorded shock type at this
point would best indicate the treating physician's impression and rationale for the treatments provided
during ED resuscitation. Patients were grouped by their main category of shock; either cardiogenic or non-
cardiogenic. The data was analyzed to determine if care delivered varied by major shock category, dependent
upon the use of PoCUS. The study was registered at ClinicalTrials.gov (registration number NCT01419106)
and all sites received local research ethics board (REB) approval. The work has been previously presented at
the Canadian Association of Emergency Physicians' national scientific conference, 2019, and the abstract
published in the proceedings of that meeting [7].

Participants
Included subjects were adult patients, 19 and older, who were deemed to be in a shocked state based on
either of two parameters: a presentation with a sustained initial systolic blood pressure <100, or a shock
index >1.0 (with a systolic blood pressure < 120 mmHg). Shock index (SI) is defined as heart rate over systolic
blood pressure (SBP). Exclusion criteria were: pregnancy at time of presentation or discovered during initial
screening; CPR or advanced cardiac life support interventions (e.g. defibrillation, emergency pacing,
insertion of ventricular assist device, etc.) prior to screening or enrolment; a history of significant trauma in
past 24 hours; a 12-lead electrocardiogram (ECG) diagnostic of acute myocardial infarction (AMI); a clear
mechanism or etiology for the hypotension or shock is evident (i.e. the patient does not have
undifferentiated shock), a previously known diagnosis from another hospital (for transferred patients); a
vagal episode (as cause of hypotension) and low blood pressure considered to be non-pathologic (normal
variant or other).

Materials
The original SHoC-ED study database information on actual care delivered [6] was analyzed using R software
[R Core Team (2017), R Foundation for Statistical Computing, Vienna, Austria (https://www.R-project.org/)].

Results
Baseline characteristics were similar in the PoCUS and control groups, as reported previously [6] and shown
in Table 1. Although patients with cardiogenic shock received smaller mean volumes of intravenous fluid
during their ED resuscitation than patients with non-cardiogenic shock, there was no difference within
these shock categories between patients who had been randomized to the PoCUS and control groups, as
detailed in Table 1 and Figure 1.
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Variable PoCUS Control

Total Participants (n) 138 135

North America n (%; 95% CI) 90 (65.2%; 56.6 to
73.1%)

89 (65.9%; 57.2 to
73.8%)

South Africa n (%; 95% CI) 48 (34.8%; 26.8 to
43.3%)

46 (34.1%; 26.1 to
42.7%)

Male n (%; 95% CI) 73 (52.9%; 44.2 to
61.4%)

65 (48.1%; 39.4 to
56.9%)

Age in years: Median (IQR) 56 (53.4 to 59.8) 58.5 (56.2 to 62.1)

SBP in mmHg: Median (IQR) 91.0 (88.5 to 94.2) 91.8 (89.1 to 94.8)

HR in bpm: Median (IQR) 106.5 (102.4 to 111.8) 111.4 (105.8 to 116.5)

Resps in bpm: Median (IQR) 24.3 (22.3 to 26.0) 23.9 (22.8 to 25.6)

Temp in deg C: Median (IQR) 36.7 (36.5 to 36.9) 36.8 (36.6 to 37.0)

Mean Volume ED Fluid Bolus Recorded in Cardiogenic shock patients (n=33); mL
(95% CI) 744 (356 to 1131) 680 (28 to 1332)

Mean Volume ED Fluid Bolus Recorded in Non-Cardiogenic shock patients (n=214);
mL (95% CI) 1763 (1520 – 2006) 1881 (1554 to 2209)

TABLE 1: Baseline demographic profile of study participants and primary outcome of initial mean
fluid bolus volumes administered to patients diagnosed with cardiogenic and non-cardiogenic
shock
PoCUS: point-of-care ultrasound; CI: confidence intervals; n: number; IQR: inter-quartile range; ED: emergency department; HR: heart rate; SBP:
systolic blood pressure

FIGURE 1: Mean values of recorded volumes of intravenous (IV) fluids
administered in the emergency department
PoCUS: point-of-care ultrasound; CI: confidence intervals; n: number; IV: intravenous

Cardiogenic PoCUS group patients received 744 mL (95% confidence interval [CI] 356 to 1131), similar to the
680 mL (28.4 to 1332.2) for cardiogenic control group patients. Both non-cardiogenic groups received more
than cardiogenic groups with 1763 mL (1520 - 2006) for non-cardiogenic PoCUS; and 1881 mL (1554 to 2209)
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for non-cardiogenic control group patients. ANOVA comparisons between groups are shown in Table 2.

Type of Shock (n) POCUS (n);  %; 95% CI) Control (n);  %; 95% CI)

Cardiogenic  (34)  Fisher’s p-value= 0.69 5 (29.4; 7.7 to 51.1%) 3 (17.6; -0.5 to 35.8%)

Non-Cardiogenic (227)  Chi Sq. <0.01; p= 0.97 20 (17.7; 10.7 to 24.7%) 20 (17.8; 10.6 to 24.5%)

TABLE 2: Number of patients and rates undergoing major procedures, in PoCUS and control
groups, including the number of patients in each category of shock
PoCUS: point-of-care ultrasound; CI: confidence intervals; n: number

For secondary outcomes, no meaningful difference was seen within shock categories for the frequency of
inotrope administration for patients in either group: PoCUS-Cardiogenic 17.6% (-0.4 to 35.8%) vs Control-
Cardiogenic 11.8% (-3.5 to 27.1%); and PoCUS-Non-cardiogenic 12.4% (6.3 to 18.5%) vs Control-Non-
cardiogenic 8.8% (3.6 to 13.9%). There was no significant difference in the rates of ED procedures delivered
between the groups: PoCUS-Cardiogenic 29.4% (7.7 to 51.1%) vs Control-Cardiogenic 17.6% (-0.5 to 35.8%);
and PoCUS-Non-cardiogenic 17.7% (10.7 to 24.7%) vs Control-Non-cardiogenic 17.8% (10.6 to
24.5%). Absolute numbers for these results are shown in Table 3 and Table 4.

Categories compared Difference (ml; 95% CI) P-value

Cardiogenic POCUS vs Cardiogenic Control 63 (-1240 to 1367) 0.99

Non-Cardiogenic POCUS vs Cardiogenic Control 1083 (107 to 2058) 0.02*

Non-Cardiogenic Control vs Cardiogenic Control 1201(223 to 2179) 0.01*

Non-Cardiogenic POCUS vs Cardiogenic POCUS 1019 (17 to 2021) 0.04*

Non-Cardiogenic Control vs Cardiogenic POCUS 1137 (133 to 2142) 0.02*

Non-Cardiogenic Control vs Non-Cardiogenic POCUS 118 (-393 to 630) 0.93

TABLE 3: ANOVA comparing differences in fluid bolus recorded between patients grouped by
shock category and PoCUS or control
PoCUS: point-of-care ultrasound; CI: confidence intervals; ANOVA: analysis of variance 

Type of Shock (n) POCUS (n; %; 95% CI) Control (n; %; 95% CI)

Cardiogenic  (34) Fisher’s p= 0.99 3 (17.6; -0.4 to 35.8%) 2 (11.8; -3.5 to 27.1%)

Non- Cardiogenic (227) Chi-Sq. 0.78; p= 0.37 14 (12.4; 6.3 to 18.5%) 10 (8.8; 3.6 to 13.9%)

TABLE 4: Number of patients and rates receiving inotropes, in PoCUS and control groups,
including the number of patients in each category of shock
POCUS: point-of-care ultrasound; CI: confidence intervals; n: number

Discussion
In hypotensive patients assessed with PoCUS during their ED resuscitation, there was a clear difference in
the approach to fluid administration between patients with various categories of shock, with patients in
cardiogenic shock receiving smaller volumes of intravenous fluid than non-cardiogenic shock patients.
However, this pattern was also seen in the control group, who received ED assessment and usual care
without PoCUS. It is apparent that despite PoCUS providing additional information relating to diagnosis,
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shock type, and volume status, clinicians were able to differentiate between shock types without PoCUS,
providing appropriate volumes of fluid and rates of interventions utilizing clinical skills and other standard
technologies available in the emergency department. While it is possible that the volumes of fluid actually
provided could have been influenced by initial routine fluid administration by nursing protocols for critically
ill hypotensive patients, this is unlikely to account for the lack of difference between PoCUS and control
groups, especially with a clear difference in volumes administered for cardiogenic and non-cardiogenic
shock types. 

The analysis showing that patients with each type of shock received similar care independent of allocation to
the PoCUS or control group may help to explain why there was no difference in clinical outcomes such as
survival and length of stay, as well as various other secondary outcomes in the previously published SHoC-
ED study [6].

The ability to compare treatment and interventions with a control group of patients helped us to assess if
the use of PoCUS, or other clinical assessment skills, were responsible for differences in treatment for
patients in each shock category. Future research into the impact of point of care interventions may benefit
from a prospective comparative study design. A brief clinician's capsule is provided in Appendix 1.

Limitations
When considering any post hoc analysis, missing data points and additional information are difficult to
acquire. The initial study was completed with a relatively small number of patients receiving critical
interventions, and treatment data demonstrate wide confidence intervals.

Conclusions
Despite clear differences in the care delivered during emergency department resuscitation to patients with
cardiogenic and non-cardiogenic shock types, we did not find any significant difference in actual care
delivered between patients who were assessed using PoCUS and those who were not. This may help explain
the previously reported lack of outcome differences between groups. The addition of PoCUS to usual clinical
assessment is unlikely to impact outcomes unless it changes the care provided in a meaningful way.

Appendices
Appendix 1: Clinicians’ Capsule
What is known about the topic?

Point-of-care ultrasound (PoCUS) is widely used in critically ill patients to guide treatment but has not been
shown to improve mortality in undifferentiated hypotensive patients.

What did this study ask?

Did patients with various types of shock receive different care with and without PoCUS in a multicentre
RCT?

What did this study find?

Although treatment differed by type of shock, there were no differences between patients who received
PoCUS and those in the control group.

Why does this study matter to clinicians?

Clinicians’ treatment of cardiogenic and non-cardiogenic shock did not alter when PoCUS was added to
usual care, a possible reason why no outcome differences were seen previously.

Additional Information
Disclosures
Human subjects: Consent was obtained by all participants in this study. Horizon Health Network Research
Ethics Board issued approval HHN RS 2011-1590. The study was registered at ClinicalTrials.gov (registration
number NCT01419106) and all sites received local research ethics board (REB) approval. Animal subjects:
All authors have confirmed that this study did not involve animal subjects or tissue. Conflicts of interest:
In compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: The study was supported by grants from the Horizon Health Network Health Promotion and Research
Fund and the Chesley Foundation (New Brunswick, Canada). Financial relationships: All authors have
declared that they have no financial relationships at present or within the previous three years with any
organizations that might have an interest in the submitted work. Other relationships: All authors have
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