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Sepsis worldwide in 2017

sepsis-related deaths of all global deaths

Hospital-treated sepsis in adults

Incidence: 189 per 100 000 person-years
Overall mortality: 26.7%
Mortality of ICU-treated sepsis: 42.0%

Sepsis survivors

CITHES CIT [

die within one year experience significant are re-hospitalized
morbidity, such as within 90 days of

functional limitations discharge




S e pS | S Clinical phenotypes of sepsis: a narrative review

Beibei Liu', Qingtao Zhou? F Thorac Dis 2024:16(7):4772-4779
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Lung ultrasound for the diagnosis of pneumonia
in adults: a systematic review and meta-analysis

Table 1 Characteristics of studies and patients enrolled from studies retrieved for meta-analysis

Study Year Origin Design Sample Mean age M/F True False False True
size (years) positive positive negative negative
Benci et al. [31] 1996 Italy Prospective 57 385 50/30 37 0 0 20
Lichtenstein et al. [32] 2004 France Prospective 32%* 58 Not mentioned 111 0 8 265
Lichtenstein et al. [33] 2004 France  Prospective 117 53 37/23 59 1 6 51
Lichtenstein et al. [34] 2008 France Prospective 260 68 140/120 74 10 9 167
Parlamento et al. [35] 2009 Italy Prospective 49 60.9 31/18 31 0 1 17
Cortellaro et al. [21] 2010 Italy Prospective 120 69 77/43 80 2 1 37
Xirouchaki et al. [38] 2011 Greece  Prospective 4% 57.1 34/8 66 4 0 14
Reissig et al. [22] 2012 Europe  Prospective 356 63.8 228/134 211 3 15 127
Testa et al. [36] 2012 Italy Prospective 67 55 Not mentioned 32 5 2 28
Unluer et al [37] 2013 China  Prospective 72 66.3 35/37 27 7 1 37

**Unit of analysis was 12 lung regions. *Unit of analysis was each hemithorax.

ACXR /CT & LUS
A Sensitivite %94
A Spesifite %96
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LUNG ULTRASOUND FOR THE EMERGENCY DIAGNOSIS OF PNEUMONIA, ACUTE
HEART FAILURE, AND EXACERBATIONS OF CHRONIC OBSTRUCTIVE
PULMONARY DISEASE/ASTHMA IN ADULTS: A SYSTEMATIC REVIEW AND

META-ANALYSIS

Leonardo Jonck Staub, mp, pHD,” Roberta Rodolfo Mazzali Biscaro, msc,1 Erikson Kaszubowski, pHD,+ and
Rosemeri Maurici, mp, PHDS||
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A New Global Definition of Acute Respiratory Distress Syndrome

American Journal of Respiratory and Critical Care Medicine Volume 209 Number 1 | January 1 2024

Table 2. Summary of Key Differences between the New Global Definition of ARDS and the Berlin Definition Together with the
Rationale for Updating Specific Diagnostic Criteria

Berlin Definition

Acute onset within 1 week of known insult
Or new or worsening respiratory
symptoms

Bilateral opacities on chest radiography or
computed tomography not fully explained
by effusions, lobar/lung collapse, or
nodules

Three severity categories defined by
PaoleI02

Requirement for invasive or noninvasive
mechanical ventilation such that
PEEP = 5cm H0 is required for all
categories of oxygenation severity
except mild, which can also be met with
CPAP =5cm H,0

Rationale for Updating
Criteria

Onset may be more indolent for some
insults, such as COVID-19

Chest radiography and computed
tomography not available in some
clinical settings

Pulse oximetric measurement of Spg,:Fio,
is widely used and validated as a
surrogate for Pag,:Fig,

HFNO increasingly Eeing used in
patients with severe hypoxemia
who otherwise meet ARDS
criteria

Invasive and noninvasive mechanical
ventilation not available in resource-
limited settings

How This is Addressed in the
Global Definition

The inclusion of patients with HFNO will
capture patients with more indolent
courses, and therefore the timing
criterion has not been changed

Ultrasound can be used to identify
bilateral loss of lung aeration (multiple
B lines and/or consolidations) as long

as operator is well trained in the use of ’ k
ultrasound

Spo.:Fio, can be used for diagnosis and
assessment of severity if Spo, is =97%

New category of nonintubated ARDS

created for patients on HFNO at
=30 L/min who otherwise meet ARDS

Patient Description

Imaging Oxygenation

ARDS Categories

criteria

Modified definition of ARDS for resource-
limited settings does not require
Pag,:Fig,, PEEP, or HFNO

Definition of abbreviations. ARDS = acute respiratory distress syndrome; COVID-19 = coronavirus disease; CPAP = continuous positive airway
pressure; HFNG = high-flow nasal oxygen; PEEP = positive end-expiratory pressure; Spo, = oxygen saturation as measured by pulse oximetry.

68-year-old M with abdominal Mechanically ventilated

Intubated ARDS

breast cancer, HFNO 40L/min
COVID-19 pneumonia, and Fip, 0.80
worsening shortness of breath Spo, 91%

for the past 6 days SIF =114

\ sepsis, septic shock, and Fio, 0.5 Severity: Moderate
; acute hypoxemic Pao, 75 Ty s g
s . 2 ypical patient included in
respiratory failure P/F =150 mm Hg prior Beriin definition
\ 54-year-old F with history of High-flow nasal oxygen ~ Nonintubated ARDS

New category in Global
definition

39-year-old F with abdominal
sepsis and gram-negative
bacteremia in a small

Supplemental oxygen by
face mask at 15L/min

under-resourced hospital Q;)é 08?')%
5 2
without blood gases, SIF = 142

radiography, or mechanical
ventilation

ARDS in
resource-limited
settings

New category in global
definition, consistent

with the Kigali modification



EDITORIAL

Lung ultrasound for diagnosis
and management of ARDS

Marry R. Smit!”

, Paul H. Mayo? and Silvia Mongodi®

DIAGNOSIS
* Global definition of ARDS
* LUS-ARDS score

combining LUS aeration

pleural abnormalities/
subpleural consolidations

Basic LUS findings and LUS aeration score

A-lines B-lines <50% B-lines >50%
Score 0 of pleura of pleura
Score 1 Score 2

SUBPHENOTYPING

» Focal versus Non-focal

lung morphology

Consolidation
Score 3

1))

Check for
updates

Intensive Care Med (2024)

MONITORING

* Aeration monitoring
» Prone position/

recruitment induced
reaeration
* Weaning

* Fluid resuscitation

LUS findings specific for ARDS

e T =~

-
Abnormal Subpleural
pleura consolidations



BLUE Protokol
(Bedside Lung Ultrasound Examine)
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A Pyelonefrit
A Hidronefroz
A Renal abse
A Prostatik abse

Meta-Analysis

US G

USG | ¢phe

r o s e § 949Gs

> Acad Emerg Med. 2018 Jun;25(6):684-698. doi: 10.1111/acem.13388.

The Accuracy and Prognostic Value of Point-of-care
Ultrasound for Nephrolithiasis in the Emergency
Department: A Systematic Review and Meta—analysis

<, Braden Teitge ', Marshall Ross ', Paul Young °, Helen Lee Robertson <

« Hidronefroz
« Sensitivite %70,2
« Spesifite %75,4

- eqgrte vk _c!i_ddi hidronefrozda
V a r- SSpgsrflfegonA

Hydronephrosis Grading

N
50 POCUS 101
Grade | Grade Il Grade Il Grade IV
Caliectasis Caliectasis Cortical Thinnin,
Pelviecta 9
EUEREEE (Major Calyces) (Minor Calyces)

MILD MODERATE SEVERE



Abdominal Sepsis & USG

Akut apendisit
A Sensitivit e %86
A Spesifite %91
A Dilate (>6 mm)
A Aperistaltik , kompresse olmayan
appendix
A Appendikolit
A Hiperekoik periappendisiyal y a k

Appendix e Appendix

AAkut kolesistit
ASafra tallar EnE
A Sensitivite %89,8
A Spesifite %88
ADuvar kal Enl EKE
A Pozitif Murphy  sign
A Perikolesistik s Ev E o | P
ASafra tallareE o Rk

Review
Point-of-Care Ultrasound: A Multimodal Tool for the
Management of Sepsis in the Emergency Department

i 1 opoulou ', Maria Velliou '+, Christos Verras -2, loannis Ventoulis %, Job ) dicing 2023
t Ider * and Beatrice Hoffmann * :
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Sensitivite ve spesifite %90
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Echogenic
Fat

Di verti kel ot

A Sensitivit e 92,7%
A Spesifite 90,2%
A Kompliked i v e r tspesifgd %50
A Kolond uvarEn da X5anmEn | : Pneumoperitoneum Point-of-Care Ultrasound: Signs

0 , ; :
A Yakl E doku g°re¢nteés Normal | Parttuncal ehina | Reverberation | Gas Bubblesin e
A Divertik ¢ 1 ¢n g°r ¢l mesi oy artifacts: Alines | Ascites

X «Look for

A Havaar t ef ? kE I arfr E < peristalsis when
A Probunbast Er EIl masE Yy | a using the scissor

4 technique to

¥ differentiate
between normal
air in the lumen
and free air.
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ASe | (lé abse ve nekrotizan_ fasit
ayEr EcE tanEsEnda
A Abse
A Sensitivit e %97
A Spesitfite %83

A Necrot izan fasciitis
A Sensitivit e %85.4-%100 Arnavut kal dEr EmE
A SpeCIfIt e 0/044_7 - %98_2 A a Lesion side b Non-lesion side

~ Subcutaneous

ASel ONTayEr ECE tanESE “w=

Fluid accumulation

ASeptik tromboflebit e ]

Bone

Deep Vein Thrombosis Pathology

Rewview
Point-of-Care Ultrasound: A Multimodal Tool for the
Management of Sepsis in the Emergency Department

Tosaph Goremiaer s and Bentrics Hofemann &

Medicina 2023
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A Septi k artrit
AEklemdekief ¢ zyant &I
A Sensitivit e %93 ,4 B el T | — i

-— . - " DR65/M3/P1 = —-— " DR65/M3/P1
ifi 0 TS g GB8/E2/100% e — ey GI4/E2/100%
Specifit e %100 pe— =

7.0cm 9 A P . 7.0cm

13Hz I 13 Hz

A Septik artritin m & =

A Gut, pseudogut, reaktif artrit , RA,
OA ayEr Ec Bmdv;merEEstEryc
glsterir.

Dist 1: 1.40cm



Transservikal / Transoral & USG
Peritonsiller abse

TEST CHARACTERISTICS OF ULTRASQOUND FOR THE DIAGNOSIS OF PERITONSILLAR ABSCESS:
sadtrergie 203 A SYSTEMATICREVIEW AND META-ANALYSI

Sensitivity (95% Cl) Specificity (95% CI) DOR (95% Cl) LR+ (953 CI) LR- (5% CI
Radiology vs. POCUS (p =0.60)
Radiology ultrasound 29% (34%-72%] 7136 [43%-79%) 19.5(11.0-34.59) 310(2.35-4.200 014(011-0.23)
(reference standard:

drainage or CT)

BOCUS [reference T3 (47%-80%) 793 (61%-90%) 109(3.7-32.5) 3.54(1.80-7.23) 0.34(0.23-0.50]
standard: drainags
or CT]

Intracral vs. transcervical (p = 0.42)

ntraoral (reference 21% (832%-75%) 753 [63%6-84%) 294(95-909) 3.62(2.32-592) 012 (0.06-0.24]
standard: drainags
or CT}

Transcervical (reference  S0% [47%-29%) 813 (56%-21%) 18.4109-294) 42%9(2.53-777) 0.25(0.15-0.37)

standard: drainags
or CT]
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Integrated Multiorgan Bedside Ultrasound for the
Diagnosis and Management of Sepsis and Septic Shock

niel A, Sweeney, MD'  Brandon M. Wiley, MD?
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GUIDELINES

. . . . . . )
Surviving sepsis campaign: international e
guidelines for management of sepsis and septic
shock 2021

Intensive Care Med (2021)

Monitoring and intravenous access

Recommendations

43, For adults with septic shock, we suggest using

Weak recommendation, very low quality of evidence

44, For adults with septic shock, we suggest starting vasopressors

peripherally to restore MAP rather than delaying initiation until iR

tral venous access is secured

Weak recommendation, very low quality of evidence

Remark

When using vasopressors peripherally, they should be administered only
for a short period of time and in a vein in or proximal to the antecubital
fossa

ABalarEsEz girilim sayEs
A Kateter yerini hEzI E dokr ul
A Komplikasyon riskini azaltmak

Ultrasoundguided central venous catheter placement: a
structured review and recommendations for clinical practic
Critical Car017


https://ccforum.biomedcentral.com/
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Hemodinamik optimizasyon

Restriction of Intravenous Fluid in ICU Patients with Septic Shock
N Engl ]| Med 2022;386:2459-70.

A Vazodilatasyon
A SVR

A Kardiyomyopaiti
A Hipotansiyon

Kiliselleltir
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Surviving sepsis campaign: international 0

guidelines for management of sepsis and septic
shock 2021

Intensive Care Med (2021)

Initial resuscitation

Recommendations

4. Sepsis and septic shock are medical emergencies, and we recom-
mend that treatment and resuscitation begin immediately
Best Practice Staterment

5. For patients with sepsis induced hypoperfusion or septic shock we
suggest that at least 30 mlL/kg of intravenous (IV) crystalloid fluid
should be given within the first 3 h of resuscitation

Weak recommendation, fow-quality evidence

6. For adults with sepsis or septic shock, we suggest using dynamic
measures to guide fluid resuscitation, over physical examination or
static parameters alone

Weak recommendation, very low-quality evidence

Remarks - - . . - -

Cynamic parameters include response to a passive leg raise or a fluid A
bolus, using stroke volume (5V), stroke volume variation (SWWv), pulse S E V E t e d a V I S I t a r t E I m a S E
pressure variation (PPV), ar _vhere available A N

e

o

e

kadar sEv veril mel i

kadar s¢rede veri | mel
[ |

7. For adults with sepsis or septic shock, we suggest guiding resuscita-
tion to decrease serum lactate in patients with elevated lactate level,
owver not using serum lactate A N e
Weak recommendation, fow-quality evidence
Remarks A k I I
During acute resuscitation, serum lactate level should be interpreted Ne Zaman eSI me I
considering the clinical context and other causes of elevated lactate

8. For adults with septic shock, we suggest using capillary refill time to
guide resuscitation as an adjunct to other measures of perfusion
Weak recommendation, fow-quality evidence



REVIEW Open Access

Intravenous fluid therapy e
in the perioperative and critical care setting:
Executive summary of the International Fluid
Academy (IFA) gy
Resuscitation Optimization Stabilization Evacuation
Perfiizyonu Pertizyonu Ye Organ
Erken sivi sagla ve organ orgunfi ;i*EQ'm iyilesmesi ve
tedavisi kurtar Kon:;:ﬂ,:'; . fazla sivinin
Sivi yanitliligina yénetimi uzaklastiriimasi
30mL/kg/1 saat c s 5!?"..’"3" ve Swi yiikii ve
ey g™ sy
Vazopresér Vazopressir drsfronlfswonu uzaklastir
Swvi yanitlihgi titrasyonu moNn;;:;iz: :T:nu Ggg s
degerlenir Sl o dengesi 1 hafta he-qEﬁm uygula
denge Diliretik /RRT

sonra
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ALVOT VTI/SV (EKO)
ASuperior vena cava (SVC)kollapsibilite i nde k s i ( T¥E)
Alnferior vena cava (IVC) kollapsibilite / distansibilite indeksi (EKO/Abdomen)

AVExUS
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Cardiopulmonary
Point of Care
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Hatem Soliman-Aboumarie
R e Marcelo Haertel Miglioranza
e i Luna Gargani

Check that: Giovanni Volpicelli
/ © Thereis no arrhythmia \
: o There is no spontaneous breathing )
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Mini Fluid Challenge
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End- Expiratory Occlusion Test End- Inspiratory ve End- Expiratory

Occlusion Test Kombinasyonu
A 15 sn ekspiryumda tutulur
ACO > %5  duub El () e
ASEVE yanBiLl g /o (e e

(1111 | 1)
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ALVOTVTI %15 d

Cardiopulmonary
Point of Care

Aknspir apzama a
A Ekspiryumdaar t El
Marc Haertel Miglioranza

Luna Gargani

Giovanni Volpicelli
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Re-assess VTl in the semi-
< recumbent position >
(should return to baseline)

A

Use the bed adjustment
( and avoid touching the patient
(pain, awakemng)

< Check that the |}
trunk is at45* .
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« VTI >%10 artis

« Sivi yanith
Cardiopulmonary
Point of Care

Hatem Soliman-Aboumarie

Marcelo Haertel Miglioranza
Luna Gargani

Giovanni Volpicelli
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»| —Hypertensive pneumothorax
-Cardiac tamponade
-Pulmonary thromboembolism
Morphological evaluation =Others
Inferior vena ri-ava dynamics Specific therapy
J

' }

Collapsed  Invasive mamzlnical ventilation® Spontaneous breathing (20 m;l:%?nl'_lcn collapse)

[ el

Distensibility index 218% ? Collapsibility index 242% ?

{maximum diameter~minimum diameter)fminimum diameter  (maximum diameter-minimum diameter)maximum diameter

| |
leES Nﬂl

Normal/high preload
ﬂtiﬂdwmgggas?ve nonfluid responsive
|
Left ventricular

function assessmmt

Consider

volume lung ultrasound
f r "
B a i I ‘
STOF variable l \ A Compromised Normal

- Extravascular lung water AY
23 B-lines per intercostal space T h : Consider Consider
(four-quadrant evaluation) inotropes vasopressors
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Authors

Review

Ultrasound in Sepsis and Septic Shock—From Diagnosis

to Treatment

Gianluca Tulle, Marcello Candelli

[. Clin. Med. 2023

Lietal [50]

, Irene Gasparrini, Sara Micci and Francesco Franceschi *

Title Type

Clinical value of early
liquid resuscitation
guided by passive

leg-raising test combined
with transthoracic
echocardiography in
patients with septic shock
(article in chinese)

FCT, monocentric

Technigque

PLE + SV variation
through TTE

IVC distansibilite
&
kollapsibilite

a

e — Musikatavorn et

Liet al. [48

YB!
PICCO+IVC vs PICCO

<

2 8 g ¢moltalitkde

USG

Daha
Vazopress®r
kEsa sg¢r
Hast anede

arzescESI

Findings

Early fluid resuscitation

treatment strategices guided by

the PLRE combined with the
TTE calculation of stroke

volume could better improve

the perfusion and oxygenatio
level of tissues, avoid

pulmonary edema, and
shorten the duration of

hospitalization, but had no

significant effect on hospital

maortality.
Ultrasound-guided

NEras i
\ resuscitation did not result in
improved 30-day survival

fark yok!

as
r ke

eIi uy

k al

Yao et al. [47]

PLR+Carotis Doppler ve
Doppler sniffbox rezistif
index (radial arter)

Devia Jaramillo et al. [56]

Ultrasound Combined
with PICCO in Septic
Shock Fluid Resuscitation
and Its Predictive Value
for Survival Outcome

RCT, monocentric

USER Protocol as a Guide
to Resuscitation of the
Patient with Septic Shock
in the Emergency
Department

Prospective, cohort
study

transabdominal
ultrasound + PICCO

PLEcD test + DSIR

Y

>

however, the US guided

approach resulted in less
fluids administered.
Patients trcatcd with

PLR
°ncesil
TTE SV
Toraks BT

<

with respect to standard care;

Q]C ifled fluid
resuscitation feceived more

fluids irg the fipst Gph, angd the
durabn 'é. pru-».li

support was shorter with

o e
rerce inrort t__'

YB!
+)YC+LUS
FGE= Sy

konvansiyonel

28 days. .

S I'hy I.‘.IJ"I'ELI:'I."I @1 DS I
transabdominal ultrasound

with PICCO is better at
guiding fluid resuscitation in
patients with septic shock with
respect to PICCO alone; the
experimental group had
reduced BLA, mechanical
ventilation time, total fluid
input, and duration of
hospitalization.

The USER protocol showed
lower fluid balances at 4 and 6
h, and a reduction in the total
duration of hospitalization, as

well as earlier initiation of

norepinephrine and a
statistically significant faster
improvement in blood
pressure. There were a trends
in the reduction of mortality,
and the length of ICU stay and
total duration of
hospitalization, although this
was not significant.

k Es a



Ultrasound-guided fluid resuscitation versus usual

care guided fluid resuscitation in patients with septic

shock: a systematic review and meta-analysis Emerg Crit Care Med (2024)
Zheyuan Chen®®, Xiao Han®®, Ying Liu®, Mengjun Wang®, Beibei Wang?, Ling Wang®, Hongxu Jin®*

Country, APACHE II/SOFA Primary Outcome/
Studies SC/MC No. Patients Intervention Male (%) Mean Age,y Score at Baseline Primary End Points
Alhabashy et al.”® (2021) Ireland 87 UGFR 571 4233+ 896 (A)23.95+ 345  30-Day mortality
SC ucs 511  44.44 + 765 24.76 + 4.26
Elsayed Afandy et al.*”l (2020) Egypt 60 UGFR 56.7 386+33 (AN254+37 30-Day mortality
SC ucs 53.3 39.4 + 3.7 255 + 3.7
Garg et al.”® (2016) /’ \wm <20%:
MAP of =65 mm Hg and
. CVP =12 mm Hg
Ismail et al.*”™ (2018) . g Reaching score of 16 according to
3 O g C; mdrtﬁltbde az al ma ultrasound scoring system CVP
~ 012 mm Hg
Lanspa et al.®" (2018) U D a h a a Z S E \/Chafming in SOFA score at 48 hours
Li et al.®™ (2019) CVP of 8-12 mm Hg, MAP
P L R+ IVC =B5 mm Hg, urine volume
=0.5 mL/kg/h, and
\b~ / Sev0, =0.7 within 6 h
Li et al.®" (2021) 28-Day mortality
SC ucs 62.2 56.7 + 11 218 + 6.7
Musikatavorn et al.F? (2021) Thailand 202 UGFR 52.5 65.3 + 20.1 — 30-Day mortality
SC ucs 62.4 63.7 + 16.8 —
Qi et al.™ (2020) China 68 UGFR 77.8 65.5 (50-72)  (A) 18 (18-20.5) In-hospital mortality rate, 90-Day
SC ucs 75 67 (50.5-73)  19.5(18-24.5) survival rate
Sricharoenchai et al.®* (2019)  Thailand 90 UGFR — — (SO) 4 (3-8) 30-Day all-cause mortality
SC ucs — — 4 (3-6)
Yu et al®" (2022) China 86 UGFR 71.4 541+ 154 (A)22.2 + 6.1 LCR at 6 hours
SC ucs 63.6 57.8 + 15.7 23.6 +55
Zhuang et al.”® (2020 China 40 UGFR 40 716 +11.3 (S0)12.2 +5.1 B-Hour blood pressure achieved rate
SC ucs 55 716 + 19.2 143+5 (MAP =65 mm Hg), 24-h
resuscitation
fluid volume

All results are present in mean (median if not reported).

(&) APACHE Il acute physiology and chrenic health evaluation Il; CWP, central venous pressure; IWCCI, inferior vena cava collapsibility index; LCR, lactate clearance rate; MAP, mean arterial pressure; MC, multicenter; SC,
single-center; Scv0z, systemic cenfral venous blood oxygen saturation; (SO), SOFA score, sepsis-related organ failure score; UGS, usual care strategy: UGFR, ultrasound-guided fluid resuscitation.



JAMA Insights
Point-of-Care Ultrasound in Sepsis and Septic Shock
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Determination of Fluid Status With FoCUS Evidence for POCUS and FoCUS

The 2016 Society of Critical Care Medicine (SCCM) guidelines pro- In the medical literature, the terms POCUS and FoCUS are fre-
vide a strong recommendation for the use of FoaCUS in guiding quently used interchangeably. Rigorous evidence supporting the
fluid resuscitation in patients with septic shock.® Optimization of . . . . . .
tissus perfusion and oxyganation is a critical Sten i Manaking seo- use of this portable ultrasound imaging tool in sepsis and septic
tic shock, and can be acc i use few randomized
boluses and vasoactive me (CONCILISIONS nized studies are lim-

ized to the specific needs o

applications of FocUs s he POCUS is a portable, noninvasive, and radiation-sparing imaging

preload, afterload, and coni udies concluded that

ized weatment approach. U mocfality that can aid in the diagnosis and treatment of patientsinthe

the hemodynamic respons

ED and ICU. FoCUS, which provides a limited number of standard echo-
i recenty e ssesen CArdiographic views, isa useful adjunctive toolin the assessment and

d heterogeneity in

formed using static meat —— _ _ _ _ _ n thE EVEILIEtiDﬂ Hﬂ[l
wenews pressure and el tregtment of critically ill patients with sepsis and septic shock. rst. many conditions

ommendations, Assessr 7
method, provided a weak recommendation preferring dynamic

encounterea in crimcany m pauents reauce the predictive ability

measurements, such as stroke volume variation, to predict volume ﬂf FDE US dynar‘ni[ measurements f‘D[ HSSEESiﬂg ﬂLIl[l rESPGHEiV'E'
responsiveness.® Stroke volume variation is the beat-to-beat : ) )

change in stroke volume in response to a change in cardiac preload, ness, including cardiac arrhythmias (eg, atrial fibrillation), structural
and can be derived with FoCUS by measuring the variation in LVOT . . . ,
velocity time integral (VT1).2 Using pulsed wave Doppler, the exam- hea rt dIS'E'a se {E‘Er h}’F'Erthh": Cﬂfdlﬂﬂ'l}’ﬂpath}'}. "-"3|VL||DP3T|'I|E‘5

iner measures the speed of blood flow through the LVOT over mul-
tiple cardiac cycles while applying a reversible change in preload.®
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Original article

Crit Care Shock (2023) 26:263-272

Venous excess ultrasound score in patients with sepsis and cardiorenal

syndrome

Zouheir Ibrahim Bitar', Ossama Sajeh Maadarani', Mahmoud Mostafa Elzoueiry', Mohamad Abdelfatah’,

Bibin Antony', Mohamed Elsayed Elhabibi'

Abstract

Background: Fluid overload and venous conges-
tion are deleterious in critically ill patients with
cardiorenal syndrome. There is scarce literature
on venous excess ulirasound score (VExUS) as-
sessment characteristics in cardiorenal syn-
dromes with hypoxia and sepsis.

Methods: This study was an observational, pro-
spective, single-center study that included pa-
tients with sepsis and heart failure who were
transferred to the cardiac care unit (CCU). An
intensivist in critical care ultrasound performed
a serial ultrasound examination until acute kid-
ney injury (AKI) was resolved or the patient was
initiated on dialysis. VExUS, comprising the in-
ferior vena cava, hepatic vein waveform, and
portal vein pulsatility, was assessed. Patients
with grade 0 and 1 were allowed to receive bo-
luses of IV fluid on admission, according to the
decision of the treating intensivist. Patients with
grades II and III were observed only with fluid
restriction and diuresis until renal replacement
therapy if needed.

Resulis: Of the 109 patients with suspected sep-
sis, 33 (30%) with renal and cardiac failure were
selected. The median patient age was 73 (57-85)
vears, and 15 (45.5%) patients were men.

The mean left ventricular ejection fraction was
46%, the tissue Doppler right ventricle 8* was 8.8
cm, the right ventricular diameter was 3.9 cm,
the mean pulmonary hypertension was 351
mmHg, and the mean creatinine was 377 pmol/l.
There were 17 (51.5%) patients with acute Kid-
ney injury. Seventeen patients (51.5%) had
VExUS grade I11. The resolution of AKI was sig-
nificantly correlated with improvement in
VExUS grade (p-value 0.005). Renal replace-
ment therapy was needed acutely for seven
(24%) VExUS grade III patients. There was a
significant association between changes In
VExUS grade and fluid balance (p-value 0.006).
Conclusion: In populations with sepsis and car-
diorenal disease, the combined grading of IVC,
hepatic vein, and portal vein (VExUS) can aid in
managing fluid and predict the need for renal re-
placement therapy.
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VEXUS Score: Making Waves 1n an Ocean but Still a Mirage
in the Desert

Vivek Kumar@

Indian I Crit Care Med. 2025 Mar;29(3):205-207.

in conclusion, VEXUS scoring definitely makes waves in an
value in the mildly congested patients, Despite its imitations, the

VExUS score holds promise as a valuable tool for assessing venous
congestion, guiding therapy, and improving patient outcomes, if
used in conjunction with other clinical information and assessment
tools. Future large-scale, prospective studies are needed to refine
the scoring system, address technical challenges, and confirm its
impact on clinical outcomes across diverse patient subsets.




Doppler identified venous congestion in
septic shock: protocol for an

international, multi-centre prospective

cohort study (Andromeda-VEXUS)
Prager R, et al. BMJ Open 2023;13:e074843.

ABSTRALCT

Imtroduction YWenoous oongestion is a pathophysiological
state wheaere high wvenous pressures cause angan oederma
and dysfunction. Venoous congestion is associated with
wrorse outcormes, particularily acute Kidmney injury OO,
for critically ill patients. Venous congestion camn be
measured by Doppler ultrasound at the bbedside throughh
imterrogation of the inferior veaena cawa [(WCy, hepatic

werim (HW), portal weinm (FYW) and intrarenal vains JRW).

The objective of this study is to qguantifyv the association
betwwween Doppler identified wenous congestion and the
maad for renal replacemeant therapy {RART)Y) or death fior
patients withh septic shock.

Methods amnd anmnalysis This study is a prespecified
substudy of the ARNDROPMEDASA-SHOCOK, 2 (AS-2) randomised
comtrod trizd (RCT) assessing hasmodynamic resuscitation
inm septic shhock amnd will enrol at least 350 patients across
muulitiple sites. We wwill inciude adult patients wwithim

4 howurs of fulfilling septic shock definition acocording to
Sepsis-3 consensus conference. Using Dopeler ultrasowund,
phy=sicians will imnmtermogate the WWC, HW. P aond 1R

E—12 howurs after randomisation. Stoudy imnvestigators will
prowvide web-based educational sessions o ulftrasound
operators and adjuudicate image acoguisition and
imternpretation. The prmmary outcormeea wwill bbe RRT or death
wwithim 28 days of septic shock. We will assess the haz=ard
of RART or death as a function of venoous congestion using
- Cox proportional hazards modeasl. Sub-distribation HRs
werill describe the haz=ard of RRT gieen the comp-etimg risk
of death.

Ethics anmnd dissemimnationmn We obtained ethics approwal
for the AS-2 RCT, incluoding this observational substudy,
from local ethics boards at all participating sites. We wwill
report the findings of this stuedy through open-acoess
publication, presentation at intearmational conferances,

a coordinmnated dissasmination strategy by investigators
through social media, and an open-acoaess workeshop
series in multiple languages.

Trial registration mumber NMCOCTOSODOSTET 1.

Study Protocol

Evaluation Of Congestion Levels in Septic Patients Admitted to
Critical Care Units with a Combined Venous Excess-Lung Ultrasound
Score (VEXLUS) - a Research Protocol

Miguel Romano, MD"**: Eduardo Viana, MS": José Diogo Martins, MD* Rogério Corga da Silva, MD*?

(1) School of Medicine, Minho University, Braga, Portugal
(2) Internal Medicine, Unidade Local de Satde do Alto Minho, Viana do Castelo, Portugal
(3) Intensive Care Unit, Unidade Local de Saude do Alto Minho, Viana do Castelo, Portugal

Abstract

Sepsis is defined as a life-threatening organ dysfunction caused by a dysregulated host response to infection with a
high mortality rate. Septic shock is a subset of sepsis with manifest circulatory dysfunction (use of vasopressors and
persistent elevation of lactic acid) . As stated in literaturs, in addition to the use of empiric antibiotics and contral of the
infectious focus, intravenous fluid therapy is an essential intervention to promote hemodynamic stabilization. However,
the literature also describes harmful outcomes related to fluid overload. Hemodynamic management in critically il
patients has traditionally focused on maintaining adequate cardiac output and arterial blood pressure by relying on
fluid administration and/or vasopressorfinotropic support. However, organ perfusion is affected by other important
factors, such as venous pressure, which can be overlooked. The evaluation of lung congestion with point of care
ultrasound (POCUS), as a signal of extravascular fluid, and, more recently, a venous excess Doppler ultrasound
(VEXUS) grading system, are parameters for the assessment of the fluid status of the patient and organ congestion.
Our main hypothesis is that adding a modified lung ultrasound score to the VEXUS protocol could provide higher
sensitivity and earlier identification of fluid overload, guiding the clinician in the decision of fluid administration in
patients with sepsis.
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Circulatory

Cl < 2.2 L/min/m?

Tamponade

Effusion + RV collapse + transmitral variability
Pneumothorax

No lung sliding + Lung point

Embolism

RV dilatation + McConnell + 60/60

Obstructive

Plethoric IVC, E/A>2, Ele™ 10,
PAOP >15

Left dysfunction

Hypokinesia / Akinesia

Right dysfunction

RV dilatation + RVOT VTl <95
Septal displacement

Cardiogenic

IVC collapse, E/A<2, Ele’<10, PAOP
<15

Acute bleeding

FAST and FAFF protocols

Occult bleeding / dehydration

No free fiuid

Hypovolemic

failure

Dynamic

Obstruction

Cl>=2.2 L/min/rf

Septal hypertrophy

Systolic anterior movement
Dagger shape

LVOT gradient > 30 mmHg

Distributive =~ Responsiveness

Responsiveness \
VTI LVOT > 20%, Peak velocity > 12%
Cl > 5% end-expiratory occlusion

Fluid IVC distensibility >18%
C0>10% PLR

Tolerance
No tolerance

Diastolic dysfunction, RV overload
Lung B profile, VEXUS C Grade 2 1

Ventriculo
Arterial

Coupling

Cardiacfunction optimization
Left ventricle end-systolic elastance
Arterial elastance
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