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Good practice in Emergency Medicine will max-
imize the likelihood of g favourable outcome for
the patient. Therapy should he crmeiniecs -
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Think of diagnoses that can kill

In minutes

In hours
In days



dangerous conditions wheel




Fill the deadly box



Time-based approach

how quickly it could kill the patient
AND

how quickly | can treat it
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Infection is most often suspected when patients
present with fever

Infection is the most common cause of fever

Infections are likely to be most rapidly
progressive and acutely life-threatening

must be the physician’s first concern



key clinical question

deciding whether infection is
likely enough to warrant
antimicrobial administration



Step 1-The basics
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isability

Monitor

Oxygen

Vital Signs

Iv
Exposure/draping/lighting



Initial assessment Immediate management

irway - Airway:
@? Clgar Support, ? Intubate
Breathing:
Oxyge
[Blraathing Cont nuous gosltlve airway
Distress pressure (CPAP), non-invasiva
Rate vem|lallon (NIV)
Chest movement Intubate and vemlate
Auscultation Circulation:
Venous access
: Fluids
[Clirculation Vasoactive drugs
Fulse:
Rate
Rhythm Monitoring
Volume Hear rate; ECG
Blood pressure: - Respiratory rate; SpO;
Direct arterial BP—arterial line
b e 'éobm Jggljlrglze reaction
Feripheral perfusion: Urine output

Peripheral pulses N\ Central venous pressure

Temperature N N\
Colour \ =
Capillary refill
\  f
g i Initial Investigations
[Dlisability ~. Full blocd count
A\
Conscious level: N Urez and electrolytes
Glasgow Coma Scale e Creztinine
Pupil responses / 5 Glucose
Localising signs -~ Arterial blood gas lactate
Coagulation
Cultures: blood, urine, sputum
Chest X-ray
ECG

RN




Next steps

Step 2- focused history

Step 3- focused physical examination
Step 4-focused labs

Step 5- re-evaluation



APPROACH (1)

Abbreviated history and
physical examination

Unstable
Stable » Altered mental status
* Respiratory distress
* Hemodynamic instability

Complete _ s _
history and Rapid resuscitation as appropriate
physical * Airway management/oxygen
- * Cardiac monitoring
* |V fluids

Consider rapid cooling, broad-
spectrum antibiotics, antivirals,
antifungals

Complete history
and physical



APPROACH (2)

Complete history
and
physical
examination Consider IVF
rehydration,
antipyretics,
antiemetics,
analgesics
Positive
findings
Yes No
Order appropriate and
specific diagnostic Consider UA,
testing as needed/ CBC, CXR
treat/refer
Yes Positive
results?

No
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APPROACH (3)

Reassess

| clinical status '\\

/ | he
I N
e
Improved Unchanged Worsened
| o
l ‘ Consider I
! ~ ‘ |
Watchful waiting. . .. Additional diagnostic testing
Symptomatic lﬁlg:j‘i o mosut (ie, lumbar puncture, CT
treatment as e ; it abdomen, pelvis, PPD,
appropriate iicat b blood culture, urine culture)
i l! |
Resuscitate
Miscellaneous Maligna Autoimmune Infectious
g Empirical
_ _ ‘ treatment
; | | ! with broad-
, ! | A, : spectrum
Consider ANA, coverage,
Sge Table Work up as RF, ESR; See antibiotics,
9.1; work up indicated other workup Table 9.1. antivirals,
as indicated antifungals

as indicated



'aﬂe 1!' Differential Diagnoses—Infectious Causes

ORGAN SYSTEM CRITICAL DIAGNOSES EMERGENT DIAGNOSES NONEMERGENT DIAGNOSES
Respiratory Bacterial pneumonia with respiratory Bacterial pneumonia, peritonsillar abscess, Otitis media, sinusitis, pharyngitis,
failure retropharyngeal abscess, epiglottitis bronchitis, influenza, tuberculosis
Cardiovascular Endocarditis, pericarditis
Gastrointestinal Peritonitis Appendicitis, cholecystitis, diverticulitis, intra-  Colitis or enteritis
abdominal abscess
Genitourinary Pyelonephritis, tubo-ovarian abscess, pelvic Cystitis, epididymitis, prostatitis
inflammatory disease
Neurologic Meningitis, cavernous sinus, thrombosis ~ Encephalitis, brain abscess
Skin and soft tissue Cellulitis, infected decubitus ulcer, soft tissue
abscess
Systemic Sepsis or septic shock, meningococcemia




Differential Diagnosis - Noninfectious Causes of Fever

Critical Diagnoses

Acute myocardial
infarction
Pulmonary embolism
or infarction
Intracranial
hemorrhage

CVA

NMS

Thyroid Storm
Acute Adrenal
Insufficiency
Transfusion reaction
Pulmonary Edema

Emergent Diagnoses

CHF

Dehydration
Recent seizure
Sickle cell disease
Transplant rejection

Pancreatitis
DVT

Non-emergent Diagnoses

Drug fever
Malignancy
Gout
Sarcoidosis
Crohn Disease
Postcardiotomy
syndrome






If the patient look sick
start early broad-spectrum
antibiotics to cover
suspected source



Afebrile pts

*Advanced Age
*l[mmunosuppression
*Malnutrition
*Chronic Disease

Blood sugar<80 mg/dl
Sodium <120 or >150 Meq/!
Potassium<2.5 or > 6 Meq/I
pH<7.2

Sp02<90%

Bicarbonate <18 mmol/I
Lactate >4 mmol/I



The association of body temperature with antibiotic
therapy and mortality in patients attending the emergency
department with suspected infection

Romy Schuttevaer®, Anniek Brink®, Jelmer Alsma®,

Jurriaan E.M. de Steenwinkel®, Annelies Verbon®,

Stephanie C.E. Schuit® and Hester F. Lingsma®

Background and importance Previous studies
found that septic patients with normothermia have higher
maortality than patients with fever. We hypothesize that
antibiotic therapy is less frequently initiated if infectious
patients present with nermothermia to the emergency
department (ED).

Objectives To examine the association of body
temperature with the initiation of antibiotic therapy in
patients attending the ED with suspected and proven
infection. Additionally, the association of temperature with
30-day mortality was assessed.

Design, seftings and participants We conducted a
retrospective cohort study between 2012 and 2016 at a
tertiary university hospital. Adult patients attending the
ED with a blood culture taken (i.e. suspected infection)
and a positive blood culture (i.e. proven bacteremia) were
included.

Main resulfts 0Of 5997 patients with a suspected
infection, 45.8% had normothermia, 44.6% hyperthermia
and 5.6% hypothermia. Patients with hyperthermia
received more often antibiotic therapy (53.5%) compared
to normothermic patients (27.6%, adjusted odds ratio
[95% confidence intervall, 2.59 [2.27-2.95]). Patients with
hyperthermia had lower mortality (4.7%) than those with
normothermia (7.4%, adjusted odds ratio [95% confidence
intervall, 0.50 [0.39-0.64]). Sensitivity analyses in patients
with proven bacteremia (n = 934) showed similar results.

Conclusion Normothermia in patients presenting with
infection was associated with receiving less antibiotic
therapy in the ED compared to presentations with
hyperthermia. Moreover, normothermia was associated with
a higher mortality risk than hyperthermia. European Journal
of Emergency Medicine 28: 440-447 Copyright © 2021 The
Author(s). Published by Wolters Kluwer Health, Inc.

Eurcpean Journal of Emergency Medicine 2021, 28:440-447






SIRS criteria (two or more)  qSOFA criteria
(two or more)

36 > Temperature >38 Systolic blood pressure

<100 mmHg

Respiratory rate > 22/min  Respiratory rate >20/min

Heart rate > 90 bpm

Glasgow Coma Scale <14

4000> White cell count
>12,000

MEWS

Modified Early Warning Score (MEWS)

Respiratory rate <9 9-14 15-20 21-30 >30
Saturation rate (with therapy) <90

Heart frequency <40 40-50 51-100 | 101-110 | 111-130 | >130
Systolic blood pressure <70 70-80 81-100 101 - 200

Temperature <351 | 351-365  365-375 >375 | |
Consciousness A A P u
Urine production < 75mL in the last 4 hours

Nurse being worried 1 point

A= Alert V = Response to verbal stimulation P = Response to painful stimulation U = Unresponsive

RIT protocol
1

Determine MEWS - MEWS 2 3 contact clinician on duty

Clinician on duty assess patient < 30 min and draft a plan for treatment

Effect of treatment is analyzed < 60 min

If no effect of treatment = clinician on duty contracts RIT

If not complied with 2,3,4 = clinician on duty or nurse contacts RIT

o [l = O] ro

Document aberrant parameters in the patient’ charts

Chart 1: The NEWS scoring system

Respiration rate
(per minute)

Physiological
parameter

SpO, Scale 1 (%)

SpO, Scale 2 (%)

Air or oxygen?

Systolic blood
pressure (mmHg)

Pulse (per minute)

Consciousness

Temperature ("C)

9-11 12-20 21-24

94-95 296

87 | oy | oo [N
Air

101-110 | 111-219

41-50 51-90 91-110 | 111-130
Alert

35.1-36.0 | 36.1-38.0 | 38.1-39.0 | =391




the severity of the infected patient may change over
time, and so the scores should be calculated not only
at the patients’ admission but also throughout their

stay in the ED to evaluate a possible deterioration in
the clinical situation



Surviving Sepsis Campaign: International

Guidelines for Management of Sepsis and
Septic Shock 2021

TABLE 1.

Table of Current Recommendations and Changes From Previous 2016 Recommendations

Recommendation Strength Changes From 2016

Recommendations 2021 and Quality of Evidence Recommendations
1. For hospitals and health systems, we rec- Strong, moderate-quality evidence Changed from Best practice
ommend using a performance improvement (for screening) statement

program for Eerif.,inﬂluding sepsis screening Strong, very low-quality evidence *WVe recommend that hospi-
for acutely ill, high-risk patients and standard op- : -

: (for standard operating proce- tals and hospital systems have a
erating procedures for treatment. dures) performance improvement pro-

gram for sepsis including sepsis
screening for acutely ill, high-nsk
patients.”

2. We recommend against using gSOFA compared Strong, moderate-quality evidence NEW
with SIRS, NEWS, or MEWS as a single-
screening tool for sepsis or septic shock.



Box |: The relationship of lactate level in sepsis to mortality

Lactate Mortality
<2 | 5%
2-4 25%
>4 38%

From: Trzeciak $, Dellinger RP, Chansky ME, Arnold RC, Schorr C, Milcarek B, et al. Intensive Care Med 2007, 33(6):970-7



Joumal of Critical Care 29 (2014) 334-339

Prognosis of emergency department patients with suspected infection
and intermediate lactate levels: A systematic review

Contents lists available at ScienceDirect

Journal of Critical Care

journal homepage: www.jccjournal.org

@ Crosshark

Michael A. Puskarich, MD, Benjamin M. lllich, Alan E. Jones, MD *

Department of Emergency Medicine, University of Mississippi Medical Center, faockson, M5

ARTICLE

INFO

Keywords:
Infection
Lactate
Prognosis
Review

ABSTRACT

Purpose: Previous studies have shown a correlation between blood lactate greater than 4.0 mmol/L and
mortality in patients with suspected infection in the emergency department ( ED), but data are more limited
regarding the prognosis of intermediate blood lactate {2.0-3.9 mmol/L), particularly in the absence of
hemodynamic instability. We sought to quantify the prognostic significance of intermediate blood lactate
levels in ED patients with suspected infecton, emphasizing patients without hypotension.

Methods: A systematic review of 4 databases was conducted to identify studies using a comprehensive search
strategy. All studies performed on adult ED patients with suspected infection and available data on
hemodynamics, intermediate lactate levels, and mortality rates were included.

Results: We identified 20 potential publications, 8 of which were included. Intermediate lactate elevation was
found in 11062 patients with suspected or confirmed infection, 1672 (15.1%) of whom died. Subgroup
analysis of normotensive patients demonstrated a mortality of 1561 (14.9%) of 10442, with rates from
individual studies between 3.2% and 16.4%

Conclusion: This systematic review found that among ED patients with suspected infection, intermediate
lactate elevation is associated with a moderate to high risk of mortality, even among patients without
hypotension. Physicians should consider close monitoring and aggressive treatment for such patients.



Surviving Sepsis Campaign: International

Guidelines for Management of Sepsis and
Septic Shock 2021

TABLE 1.

Table of Current Recommendations and Changes From Previous 2016 Recommendations

Recommendation Strength Changes From 2016
Recommendations 2021 and Quality of Evidence Recommendations
1. For hospitals and health systems, we rec- Strong, moderate-guality evidence Changed from Best practice
ommend using a performance improvement (for screening) statement
Fmngelfu .r“ET_IFS:’."Ldm:!;'its'}piiﬁsfmze":jng Strong, very low-quality evidence Ve recumn'[end that hospi-
or acutely ill, igh-risk patients and standard op- (for standard operating proce- tals and hospital systems have a

erating procedures for treatment. dures) performance improvement pro-

gram for sepsis including sepsis
screening for acutely ill, high-nsk
patients.”

2. We recommend against using gSOFA compared Strong, moderate-quality evidence NEW
with SIR'S, NEWS, or MEWS as a single-
screening tool for sepsis or septic shock.

3. For adults suspected of having sepsis, we sug-  Weak, low quality of evidence
gest measuning blood lactate.



Take home message

the presence of an elevated or normal lactate level significantly
increases or decreases, respectively, the likelihood of a final
diagnosis of sepsis in patients with suspected sepsis.

However, lactate alone is neither sensitive nor specific enough
to rule-in or rule-out the diagnosis on its own



Surviving Sepsis Campaign: International
Guidelines for Management of Sepsis and
Septic Shock 2021

Biomarkers to Start Antibiotics

Recommendation

16. For adults with suspected sepsis or septic shock, we
suggest against using procalcitonin plus clinical
evaluation to decide when to start antimicrobials, as
compared to clinical evaluation alone.

Weak recommendation, very low quality of evidence.




Infect Dis Ther (2020) 9:407-416
hutps:/idoi.org/10.1007/s40121-020-00301-w

Check for

updates

COMMENTARY

Prognostic Role of Soluble Urokinase Plasminogen
Activator Receptor at the Emergency Department:
A Position Paper by the Hellenic Sepsis Study Group

Dimitrios Velissaris - George Dimopoulos - John Parissis - Zoi Alexiou - Nikolaos Antonakos -

Dimitrios Babalis - Styliani Gerakari - Vassileios Kaldis - Pantelis Koutoukas - Malvina Lada -

Konstantinos Leventogiannis - loannis Pantazopoulos - Antonios Papadopoulos -

Eftihia Polyzogopoulou - Charalambos Gogos - Apostolos Armaganidis - Evangelos ]. Giamarellos-Bourboulis

suPAR is a non-specific marker associated
with a high negative predictive value for
unfavourable outcome.

Levels = 4 ng/ml allow discharge of the
patient admitted to the ED after thorough
clinical evaluation.

Levels = 6 ng/ml are an alarming sign of
risk for unfavourable outcome but need to
be interpreted in light of the patient's
history.

Levels between 4 and 6 ng/ml need to be
interpreted in light of the patient’s history
of comorbidities, which may increase
them, such as rheumatoid arthritis, solid
tumour malignancy and chronic renal
disease.

Levels = 12 ng/ml in critically ill patients
are prognostic of 28-day mortality ranging
between 17 and 50% depending on the
APACHE II score.

| EMERGENCY DEPARTMENT |

Clinical assessment of the patient (history, physical examination, gSOFA)

Measure suPAR

<4 ng/ml 4-6 ng/ml =6 ng/ml
Discharge +  Moderate risk for early death” High-risk for
the patient + Ask for comorbidities™ early death*

|

212 ng/mi

3

High-risk for sepsis
(even when qSOFA=1)




Ivic et al. Scandingwian Journal of Trauma, Resuscitation and Emergency Medicing

[2021) 20116 Seandinavian Journal of Trauma,
https://dol.org/10.1186/513049-021-00908-2 Resuscitation and Emergency Medicine
ORIGINAL RESEARCH Open Access

Soluble urokinase plasminogen activator @
receptor and lactate as prognostic -
biomarkers in patients presenting with
non-specific chief complaints in the pre-

hospital setting — the PRIUS-study

Abstract

Background: Emergency Medical Services (EMS) are faced daily with patients presenting with non-specific chief
complaints (NSC). Patients presenting with NSCs often have normal vital signs. It has previously been established
that NSCs may have a serious underlying condition that has yet to be identified. The aim of the current study was
to determine if soluble urokinase plasminogen activator receptor (suPAR) and lactate could be used to identify
serious conditions among patients presenting with N5Cs to the EMS. The secondary aim was to describe the
prognostic value for mortality in the group.

Method: A blinded prospective observational cohort study was conducted of patients brought to the ED by
ambulance after calling the national emergency number 112 and who were assessed as having NSC by the EMS.
Biomarkers were measured during index EMS assessment before transportation to the ED. Patients were followed
via EMS and hospital electronic health records. Descriptive and logistic regression analyses were used.

Results: A total of 414 patients were included, with a median age of 82 years. A serious condition was present in
15.2% of the patients. Elevated suPAR above 3 ng/ml had a positive likelihood ratio (LR+) of 1.17 and a positive
predictive value (PPV) of 173% as being predictive of a prevalent serious condition. Elevated suPAR above 9 ng/ml
had LR+ 4,67 and a PPV of 16.7% as being predictive of 30-day mortality. Lactate was not significantly predictive.

Conclusion: Pre-hospital suPAR and lactate cannot differentiate serious conditions in need of urgent treatment and
assessment in the ED among patients presenting with non-specific chief complaints. suPAR has shown to be
predictive of 30-day mortality, which could add some value to the clinical assessment.



Jousi et al. Scand J Trauma Resusc Emerg Med (2021) 29:150 Scandinavian Journal of Trauma,
https://doi.org/10.1186/513049-021-00964-5 Resuscitation and Emergency Medicine

Pre-hospital suPAR, lactate and CRP 2

measurements for decision-making:
a prospective, observational study of patients
presenting non-specific complaints

Abstract

Background: In the pre-hospital setting, non-urgent patients with non-specific chief complaints pose assessment
challenges for the emergency medical systems (EMS). Severely ill patients should be identified among these patients,
and unnecessary transport to the emergency department (ED) should be avoided. Unnecessary admissions burden
EDs, deplete EMS resources and can even be harmful to patients, especially elderly patients. Therefore, tools for facili-
tating pre-hospital decision-making are needed. They could be based on vital signs or point-of-care laboratory bio-
markers. In this study, we examined whether the biomarker soluble urokinase plasminogen activator receptor (suPAR),
either alone or combined with C-reactive protein (CRP) and/or lactate, could predict discharge from the ED and act as
a pre-hospital support tocl for non-conveyance dedision-making.

Methods: This was a prospective, observational study of adult patients with normal or near-normal vital signs
transported by an EMS to an ED with a code referring to deteriorated general condition. The levels of suPAR, CRP and
lactate in the patients'pre-hospital blood samples were analysed. The values of hospitalized patients were compared
to those of discharged patients to determine whether these biomarkers could predict direct discharge from the ED.

Results: A total of 109 patients (median age: 81 years) were included in the study. Of those, 52% were hospitalized
and 48% were discharged from the ED. No statistically significant association was found between suPAR and the

ED discharge vs hospitalization outcome (OR: 1.04, 95% CI 0.97-1.13, AUROC: 0.58, 95% C1 0.47-0.69). Adding CRP
(AUROC: 0.64, 95% Cl 0.54-0.75) or lactate (AUROC: 0.60, 95% Cl 0.49-0.71) to the regression models did not improve
their diagnostic accuracy. None of the patients with a suPAR value of less than 2 ng/ml were admitted to hospital,
while 64% of the patients with a suPAR value of more than 6 ng/ml were hospitalized.

Conclusion: Pre-hospital suPAR measurements alone or combined with CRP and/or lactate measurements could not
predict the ED discharge or hospital admission of 109 non-urgent EMS patients with non-specific chief complaints
and normal or near-normal vital signg



Saeed er al. Critical Care (2019) 23:40
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The early identification of disease @ oo

progression in patients with suspected
infection presenting to the emergency
department: a multi-centre derivation and
validation study

Abstract

Background: There is a lack of validated tools to assess potential disease progression and hospitalisation decisions
in patients presenting to the emergency department (ED) with a suspected infection. This study aimed to identify
suitable blood biomarkers (MR-proADM, PCT, lactate and CRP) or clinical scores (SIRS, SOFA, gSOFA, NEWS and CRB-
65) to fulfil this unmet clinical need.

Methods: An observational derivation patient cohort validated by an independent secondary analysis across nine
EDs. Logistic and Cox regression, area under the receiver operating characteristic (AUROC) and Kaplan-Meier curves
were used to assess performance. Disease progression was identified using a composite endpoint of 28-day mortality, ICU
admission and hospitalisation > 10 days.

Results: One thousand one hundred seventy-five derivation and 896 validation patients were analysed with respective
28-day mortality rates of 7.1% and 50%, and hospitalisation rates of 77.9% and 76.2%. MR-proADM showed greatest
accuracy in predicting 28-day mortality and hospitalisation requirement across both cohorts. Patient subgroups with high
MR-proADM concentrations (2 154 nmol/L) and low biomarker (PCT < 025 ng/mL, lactate < 20 mmol/L or CRP <67 mg/
L) or clinical score (SOFA < 2 points, gSOFA < 2 points, NEWS < 4 points or CRB-65 < 2 points) values were characterised
by a significantly longer length of hospitalisation (p < 0001), rate of ICU admission (p < 0.001), elevated mortality risk (eg.
SOFA, gSOFA and NEWS HR [95%C1], 45.5 [100-2076], 234 [11.1-493] and 326 [94-113.6], respectively) and a greater
number of disease progression events (p < 0001), compared to similar subgroups with low MR-proADM concentrations
(< 154 nmol/L). Increased out-patient treatment across both cohorts could be facilitated using a derivation-derived MR-
proADM cut-off of <0.87 nmol/L (150% and 166%), with decreased readmission rates and no mortalities.

Conclusions: In patients presenting to the ED with a suspected infection, the blood biomarker MR-proADM could most
accurately identify the likelihood of further disease progression. Incorporation into an early sepsis management protocol
may therefore aid rapid decision-making in order to either initiate, escalate or intensify early treatment strategies, or
identify patients suitable for safe out-patient treatment.
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Surviving Sepsis Campaign: International

Guidelines for Management of Sepsis and
Septic Shock 2021

Recommendation Strength Changes From 2016
Recommendations 2021 and Quality of Evidence Recommendations

INFECTION

11. For adults with suspected sepsis or sepfic Best practice statement
shock but unconfirmed infection, we recom-
mend continuously re-evaluating and searching
for altenative diagnoses and discontinuing
empiric antimicrobials if an alternative cause of
illness is demonstrated or strongly suspected.

12. For adults with possible septic shock or a high  Strong, low quality of CHANGED from previous:
likelihood for sepsis, we recommend adminis-  evidence (Septic shock) “We recommend that administra-
tering antimicrobials immediately, ideally within tion of intravenous antimicrobials

Strong, | lity of evi- o
1 hr of recognition. denc:gfsfpgiso:rﬂ%iﬂhmﬁ should be initiated as soon as pos-
sible after recognition and within

one hour for both a) septic shock
and b) sepsis without shock”

strong recommendation, mod-
erafe quality of evidence

13. For adults with possible sepsis without shock, Best practice statement
we recommend rapid assessment of the likeli-
hood of infectious versus noninfectious causes
of acute illness.

14. For adults with possible sepsis without shock,  Weak, very low quality of evidence NEW from previous:

we suggest a time-limited course of rapid inves- e
tigation and if concern for infection persists, the of IV ssiareanbiss shoukl be weited
administration of antimicrobials within 3 hr from as soon as possible after recogni-
the time when sepsis was first recognized. tion and within 1 hr for both a) septic

shock and b} sepsis without shock”

strong recommendation, mod-
erafe quality of evidence

15. For adults with a low likelihood of infection Weak, very low quality of evidence NEW from previous:

and without shock, we suggest deferring anti- “We recommend that administration
microbials while continuing to closely monitor of IV antimicrobials should be initiated
the patient, as soon as possible after recogni-

#1qan and wnthin 4 hre far bhath ol coandie



USUAL CARE

BEST CARE







Source identification

o Endocarditis

Cholangitis. _

Pneumonia
L * Perfed Viscus

Abscess

Cellulitis
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EVALUATE

Quickly differentiate
between cardiogenic,
hypovolemic, obstructive
and distributive shock

MONITOR

Get up-to-the-
minute insight into
the effectiveness of

fluid treatment

POINT OF CARE
ULTRASOUND

DIAGNOSE

Make fast
decisions with
iImmediate access
to vital information

TREAT

Change therapeutic
plans based on the
real-time status of a
variety of indicators




Avoid premature closure
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