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Sunum Plant

« Septik sok tanimi
* Septik sokta ultrasonun yeri
« Sepsiste odak neresi?
 Kaynak kontroli
« Septik sok mu?
« Tedavi yonetimi

* Sivi resusitasyonu

« EKO
« VExUS

« Ozet
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rKaynak: NEJM 2024, Meyer & Prescott J

» Enfeksiyona karsi konagin disregiile yaniti sonucu olusan
hayati tehdit eden organ disfonksiyonu

 Septik sok, yeterli sivi resisitasyonuna ragmen sepsis kaynakl
hipotansiyonun devam etmesi ve vazopresor gereksinimi olmasi

Laura Evans et al. Intensive Care Med, 2021
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Yillik Kiiresel Sepsis Vakasi Yillik Oliim (Tiim kiiresel ABD'de hastane igi dliimlerin 1
olimlerin %20'si) numarali nedeni ve en pahal
yatis sebebi

Yasa Bagh Bimodal Risk Dagilimi Kiiresel Esitsizlik

Yikin 7%85'i Diguk ve Orta Gelirli
Ulkelerde (LMIC) yogunlasmistir,

Yiiksek Risk

» Sahra Alt1 Afrika, kiiresel
vakalarin %40"ini tek basina
sirtlamaktadir.

Yiksek Risk

Insidans / Risk

|
<H Cocuk/Geng Yetigkin >60 >85
Yas




The NEW ENGLAND JOURNAL of MEDICINE

REVIEW ARTICLE

C. Corey Hardin, M.D., Ph.D., Editor

Sepsis and Septic Shock

Muala . Meyer, M.D., and Hallie C. Prescott, M.D. M EMNGL | MED 331,22 MNE|/M.ORG DECEMEER 5, 2024
A Incidence of Sepsis and In-Hospital Mortality from Sepsis
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Multiorgan Tarama Haritas::
Neden Sadece Eko Yetmez?

2

Akciger (LUS):
Alveolo-interstisyel |
odem ve pnomoni.

| fonksiyonu ve sok |
7 tiplendirmesi.

4

R\ | Batin (61):
== | Kolesistit, asitve ~ E
infra-abdominal apseler.§

3

’| Renal/Mesane:
7\ Obstriiksiyon ve
% kateter disfonksiyonu.

Lo ?umusnk Doku: |
Seliilit vs. derin
doku apsesi.




Konsolide

Havalanan —— —

Akciger -

Zone 1

Normal: Havalanan Akciger.
A-cizgileri (reverberasyon
artefakt) ve pliriizsiiz, ince
plevral hat.

Akciger

Alveolo-Interstisyel Sendrom: | ‘Konsolidasyon: Fokal B-¢izgileri, diizensiz
Diffiiz, (bilateral B-gizgileri plevral sinir (‘shred sign’). Ileri evrede
(Akciger yogunlugu arttikga karaciger benzeri doku (Hepatizasyon) ve

' artefakt artar). ~ hareketli Dinamik Hava Bronkogramlar:

(Pnémoni igin yiiksek spesifite).

2 hladablssasald KA



LUS & Pnomosepsis

RESEARCH Open Access

- Lung ultrasound for the diagnosis of pneumonia
~n adults: a systematic review and meta-analysis

~1e 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 m 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 49 609 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 42* 57.1 34/8 66 4 0 14
Reissig et al. [22] 2012  Europe  Prospective 356 638 228/134 21 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 ] 37

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




Plevral Eftizyon

Septated
effusion

Diaphragm
Haemothorax /

b

Alelectalic lung /



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
P302:F|o2

Requirement for invasive or noninvasive
mechanical ventilation such that
PEEP = 5c¢m H,0 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 Spo,:Flo,
is widely used and validated as a
surrogate for Pag,:Fig,

HFNO increasingly Being 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
ultrasound

Spo,:Fle, 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
criteria

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

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

Patient Description Imaging Oxygenation ARDS Categories
68-year-old M with abdominal Mechanically ventilated Intubated ARDS

J sepsis, septic shock, and Fig, 0.5 Severity: Moderate
acute hypoxemic Pag, 75 Tvnical patient included i
respiratory failure PIF = 150 mm Hg myﬁf gﬁxﬁﬁm "
54-year-old F with history of High-flow nasal oxygen  Nonintubated ARDS
breast cancer, HFNO 40L/min ,

. \ New cat Global

COVID-19 pneumonia, and Fig, 0.80 daﬁti?fonwm
worsening shortness of breath Spo, 91%
for the past 6 days SIF=114
39-year-old F with abdominal Supplemental oxygenby  ARDS in

sepsis and gram-negative

bacteremia in a small face mask at 15L/min

under-resourced hospital ;isé Oég%
o ]
without blood gases, SIF = 142

radiography, or mechanical
ventilation

resource-limited
settings

New category in global
dafinition, consistent

with the Kigali modification



Renal ve Mesane: Genitouriner Odak Taramast

‘| J
J@Ezﬁbmk - Obstriiksiyon Kontrolu

A B

ﬂ

- Hidronefroz tespiti: Geniglemis renal siniiste
anekoik/hipoekoik sivi birikimi.

- Klinik Ipucu: Sepsiste hidronefroz saptanmasi,
komplike piyelonefrit veya obstriikte iiriner
sistem enfeksiyonunu akla getirmelidir.

L pE
"] Mesane - Mekanik Hatalar
— .

- Oligiiri/aniiri durumunda acil sonda kontroldi.
- Disfonksiyon: Idrar sondasi olmasina ragmen
distandii (dolu) mesane = Tikanmis kateter.

- Yanhg Yerlegim: Mesane dolu, ancak sonda
balonu vajinada veya iiretrada sigirilmis.




Batin ve Yumusak Doku: Gozden Kagan Odaklar

- Safra Kesesi: Tag yoklugu akut kolesistiti
7100 NPV (Negatif Prediktif Deger) ile S
diglar.

- Karaciger: Apseler (nadir ama olumctil).
- Asit Sivisi: Transuda (Anekoik/siyah) vs.

Eksiida/Enfekte (Heterojen, ekojenik
partikilll, septali goriinim).

— e e T —— S A R S — T E— G e S e S S S Sae—— — e — — — — | ——— ——— S s S S e S — e . e — S s e s | G e e m— e ——

Fizik muayene yaniltici olabilir. POCUS apse
tanisinda klinige gore ¢ok daha ustindiir
(%97 sensitivite).

- Seliilit: Cilt alt1 6dem kaynakh 'Kaldirim
tasi’ (cobblestoning) manzarasi. N> 8%
- Apse: Duzensiz sinirli, hipoekoik, sivi dolu
kavite.




Kardiyak Degerlendlrme Pencereler ve Kapaklar

PLAX (Parasternal Uzun Eks
Sol ventrikil (LV) boyutu ve
kapaklarin hizl degerlendirmesi.

A4C (Apikal 4 Bosfuk) Biventrikiller

fonksiyon, suP ventrikiil (RV) geniglemesi.
e RV disfonksiyonu mortaliteyi artirir).

(Not: 59ps:s1e izo

PSAX (Parasternal Kisa Eks&:'ﬂr
sistolik fonksiyonu ve bélgesel duvar
hareket bozuklugu (RWMA) tespiti.

Subkostal: Perikardiyal efuzyon
(tamponad diglanmasi) ve Vena Kava
Inferior (IVC) degerlendirmesi.

Dikkat!
Endokardit:
Kapaklarda bagimsiz
hareket eden amorf
ekojenik kitleler
(vejetasyon) arayin.

%mxxx“\am\mmxmxx\mx\
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Islem Giivenligi ve Kaynak Kontrolii: "Kér" Tekniklere Veda Edin

Torasentez Parasentez Lomber Ponksiyon (LP)

* 'Gergek zamanli’ (real-time) * Ozellikle komplike/septali » Menenijit siiphesinde hayati
igne ucu takibi, pnomotoraks asit varliginda bagari oneme sahiptir. USG rehberligi
komplikasyon riskini dramatik oranini katlayarak artirir. basarisizlik riskini ciddi oranda
sekilde azaltir. disiiriir (Tedavi Edilmesi

(zereken Hngetn Snvici - NNIT = Q)



= Dccurs due to the heart's inability to
pump encugh blood

LIV FLUIDS
2.02 therapy
3 Vosopressors and

2. HYPOVOLEMIC SHOCK

« Severe bleeding or fluid loss (burns,
trauma)

1. initiarte: 1V fluid therapy

2.02 theropy

3. Blood tronsfusion may be
reguirad

3. SEPTIC SHOCK

» Occurs due to an infection. Severe
com ion of sepsis
LIV fluid therapy

2.02 theropy
S.Antibiotics, Inotropaes

= Dcours due to domoge to the nervous
termn

= [V fluid theropy
= 02 tharopy




Yogun Bakimda Sok De§erlendirmesi: Ultrason Temelli Yol Haritas
C Diisiik Kardiyak Indeks
417 (CT < 2.2 L/dk/m?)

Obstriiktif, Kardiyojenik ve

1z ﬁyuksek Kardiyak Tndeks
U (CT> 2.2 L/dk/m?)

Kritik Bakwm Ultrasonu Distribiitif ok

. ‘ Ccu P
HIPOVO'CWI!I( Agmm \_) Kalbin Dolum Durumu & ( ) 45 ?-“" ynmﬂlhgl b
Mekanik Engelleri Analiz Et olerans: OIQIMMM
e [:l";':ﬁ:'fm P Hemodinamik Profil Ozeti - Tablo 1 Z)i| V0T VT & IVC Distensibilitesi
Kardigak | SVR | cvP/PAoP|f) =
@ &:{o‘}m’dm) Sok Alt Tipi Tudeks (CT) (Direng) (Basing) % ¥ Veufnkulo—ﬂrfergel E§|e§me (Eﬂ/EBS)
; e . - %
B, Puowmotoraks Acil Kardiyojenik |  Diigiik Yiiksek | Yiiksek |P /\ Eaf€es >1.36
30 Miidohale! 7 {2\ (Diigiik Ventrikiiler Verimlilik)
% 0 (akeiger koymas yoklugu) AT E Hipovolewik | Diigik | Yiksek | Diigiik [P ‘
5’5‘?_ '\‘,;- E“\boll g Inotro EkleﬂmeSi
AN (RV dilatasyonu) Distribiitif | Viiksek Diigiik Diigiik é veya Vo2opressor
2%

Ayan Gerekebilir

* //////////////////////// s e el

\

% Dinamik Obstriiksiyon Riski

8, > B

huuger Sw &

Septal hipertrofi, sevt
uonmah amsroneslinda
unerik bir lkuanabilir

& Tnotrop Destegi
Onceliklidir




FAST

6 Temel Anatomik
Pencere ve Goriiniim

Subksifoid ve Parasternal

Pencereler
%

Kalp tamponadi, perikardiyal eflizyon
ve akcifjerdeki pnémotoraks/plevral
efiizyon (P1-P2) varh§im dederlendirir.

Karin ve Pelvis
Degerlendirmesi

o op
v

Saf (Morrison cebi), sol list kadran
ve suprapubik (peivik) pencerelerle
serbest sivi tespitl yapilir.



Ekokardiyografi (EKO): Birinci Basamak Monitor

_ Kilavuz Onerisi

| Tiim gok tiplerinde taniy1 koymak ve hemodinamik
| durumu degerlendirmek icin ilk basamak
goriintiileme yontemi olarak EKO anerilmektedir.

\

Terapétik Etki

EKO sadece resim ¢ekmez; tedaviyi degistirir.
Sivi/inotrop baglama kararlarini yonlendirir, akut
kor pulmonale veya tamponadi hizla diglar.

Siirekli Takip

CO invaziv olarak izlense bile, kardiyak fonksiyon
hakkinda yapisal ve fonksiyonel ek bilgi saglamak
igin seri EKO degerlendirmeleri yapiimalidir.




Kardiyomiyopati Matrisi: Sokun Kaynagini Bulmak

J¢

Vo

o ssary o p——— "-"'-_"‘—\.'ﬂ—ru-ug,

h Septik Kurdlyomlyopatl ‘ Iskemlk Kar'dlyornlyopuﬂ Tukofsubo ‘
(SCM) (IKM) Kardiyomiyopatisi
» Ozellik: Global hipokinezi. e Ozellik: Bolgesel duvar & Ozellik: Apikal 'ballooning’
* Dagilim: Koroner arter hareket bozuklugu (RWMA). | (balonlagma) ve bazal
ﬁ sulama alanindan bagimsiz. | * Dagilim: Spesifik koroner * hiperkinezi. |
e Seyir: Geri donustmli ' arter dagilimina uyar. * Dagilim: Tek bir epikardiyal
(Reversible). Hastalarin * Seyir: Kalici (Onceden var damar alanini agar.
%30-50'sinde goriilir. olan veya sepsisin tetikledigi || * Seyir: Stres kaynakli, non-

| akut iskemi). Egzantrik
hipertrofi goruleblllr

i TN —— I e e i e e IR e

iskemik ve geri dontistimld.
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e — e
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T\ " TTT.T
\ ' a
180 85

> 65 mmHg
/ﬁs

E [Laktat Normal' — ||

,‘H — Klirensi KDZ |~ | -,
\\ I

Ilk 3 saat iginde IV Kristaloid. Vazopressdrler ile hedeflenen
ortalama arter basinci.

| Zay:f Oneri / Diisiik Kanit |

Dinamik rehberler olarak laktat
diisisii ve kapiller dolum zamani.

[ Zayif Oneri ]




Frank-Starling ve Sivi Yanit1 (Hemodinami)

- % A  Dikkat: Hipotansif septik
25 £ St YarH hastalarin sadece ~%50'si siviya

S 'E Al yanit verir. Korlemesine sivi
=9 & R yliklemek mortaliteyi artirabilir!
> L Sivi Yanitsiz
2 E
o +
£
w

Preload (On Yiik)

Test 2 (Dinamik Altin Standart): Pasif Bacak
Kaldirma (Passive Leg Raise - PLR). Hastanin
kendi kaniyla yapilan ototransfiizyon.

Test 1 (Vena Kava Inferior - IVC):

Cap <2.1 cm ve inspiryumda >7%50 Olgiim: PLR sonrasi LV Gikis Yolu (LVOT)
Cap <2.1 cm ve inspiriyumda >%50 kollaps Doppler ile Atim Hacminde (Stroke Volume)

= Diigiik CVP (Sivi agigi lehine). artis adriilmesi = Hasta siviva vanit verecektir.




Dinamik Degerlendirme

Statik Parametreler (CVP)

Dinamik Degerlendirme Araglari

* PPV =12%

SVV =15%

Atim Hacmi Degiskenligi (SVV) /

Hasi§ Bocak Kaldirme (FER) Nabiz Basinci Degiskenligi (PPV)

CVP &lgiimii tek bagina sivi Sivi yanithihgini angormek igin solunum déngiisii veya postural degisiklikler
durumunu yansitmaz. sirasinda hemodinamik parametrelerin degisimini degerlendirir.

E— 1 Fizik muayene veya statik parametreler yerine, sivi resusitasyonunu
yonlendirmek igin dinamik clgtimleri tercih edin.

|IP Zayif Oneri ‘




Silindir hacmi = h x mr?
R= LVOT

h= VTI

VTI x (r x (LVOT/2)?)



JAMA Insights
Point-of-Care Ultrasound in Sepsis and Septic Shock

Timothy B. Kaselitz, MD, MPH; Christopher W. Seymour, MD, Msc  JAMA Published online March 17, 2025

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 FoCUS in guiding quently used interchangeably. Rigorous evidence supporting the

fluid resuscitation in patients with septic shock.® Optimization of . , . , . ,
tissue perfusion and oxygenation is a critical step in managing sep- use of this pD[tEIblE ultrasound Imaging toolin sepsis and septic

tic shock, and can be acc use few randomized

boluses and vasoactive me Cﬂﬂtl LSIONS nized studies are lim-

ized to the specific needs o L
P d heterogeneity in

spliationsof focUsishe POCUS is a portable, noninvasive, and radiation-sparing imaging .~ 5 =~

preload, afterload, and cont

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-
it recenty, e sneesem: CATAiographic views, is a useful adjunctive toolinthe assessment and

formed using static measi n thE EUE'LIEtiDﬂ Hﬂ[l

wenous pressure. and pun tragtment of critically ill patients with sepsis and septic shock. rst, many conditions

2021 Surviving Sepsis guide
encounterea in crimcany m pauents reauce the predictive ability

ommendations, Assessm i
method, provided a weak recommendation preferring dynamic

measurements, such as stroke volume variation, to predict volume ﬂf FDE US dynar‘ni[ measurements f‘D[ HSSE'ESiﬂg ﬂLIl[l rESPﬂHEiV'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).® Using pulsed wave Doppler, the exam- hea rt dIS'E'a se {E‘Er h}’PErthh|E Cafdlﬂﬂ'l}’ﬂpath}'}. VEWLIIDPETI'IIES

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



Surviving Sepsis Campaign: international

guidelines for management of sepsis and septic
shock 2026

Check for
updates

HEMODYNAMIC MANAGEMENT

R m @ @ O O For adults with sepsis or septic shock who have already received fluid resuscitation with 30 ml/kg and have persistent hypoperfusion, we suggest using either
a liberal or a restrictive fluid resuscitation strategy based on individual patient and health system factors.

Remark: There was wide vanability in the protacols used and the volume of fluids received in the liberal versus restrictive arms across trials. Patient and health system factors to be considered
include patients’ current clinical conditions and chronic ilinesses (e.g., heart failure), and the availability of monitored beds (1.e., if a restnctive approach necessitates vasopressor use).

2021 STATEMENT

There is insufficient evidence to make a recommendation on the use of restrictive versus liberal fluid strategies in the first 24 hours of resuscitation in patients with sepsis and septic
shock who still have signs of hypoperfusion and volume depletion after the initial resuscitation.

R m VRCIGIO) O For adults with sepsis or septic shock, we suggest using dynamic measures to guide initial fluid resuscitation over physical examination or static measures alone.

Remark: Dynamic measures include response to a passive leg raise or a fluid bolus using stroke volume (SV), stroke volume variation (SVV), pulse pressure (PP), or pulse pressure
variation (PPV).

I 2021 STATEMENT
) @O O Q) Foradults with sepsis or septic shock, we suggest using dynamic measures to guide fluid resuscitation, over physical examination, or static parameters alone.

m For adults with septic shock, there is insufficient evidence to make a recommendation on using minimally invasive or non-invasive cardiac output monitoring in addition to usual care.

Remark: Minimally invasive cardiac output monitoring fale gyasive cardiac output monitoring refers to devices using bioreactance. Usual

care refers to care without a pulmonary artery cathetegj The use of crmcal care ultmsound was not eva!ualed




Society of Critical Care Medicine Guidelines on

Adult Critical Care Ultrasonography: Focused
Update 2024

Recommendation 2. We suggest using CCUS in the
management of adults with septic shock to improve

clinical outcomes (Conditional Recommendation,
For; Low Quality of Evidence).

Evidence to Recommendation

Despite the variation in clinical practices, our anal-
ysis suggests that CCUS confers a small mortality
benefit in septic patients. We, therefore, recom-
mend CCUS for initial and ongoing assessment and
management of sepsis and septic shock in insti-
tutions that have access to ultrasound machines

where users are appropriately trained and evaluated
for competency.



Sivi Toleransi
(Fluid Tolerance)

Hasta, organ fonksiyonu
bozulmadan bu sivi hacmini
tolere edebilir mi?

Sivi Yanitlihg

(Fluid Responsiveness)

Hastaya sivi verirsek
Kardiyak Debi artar mi?

Sepsiste sivi resusitasyonu iki ucu keskin bir kilitir.
Hastanin siviya yanit veriyor olmasi, o sivinin dokulara

zarar vermeyecegi anlamina gelmez.




1. Sepsis Etkisi:
Vazodilatasyon +
Endotelyal
Glikokaliks Hasari
(Kapiller Kagak)

2. Klinik Miidahale:
 Agresif
Intravenoz Sivi

Yuklemesi

3. Mekanik Sonug:
Artmig Sag Atriyal
Basinc (RAP) ve
Venoz Geri
Doniiste Direng

=

Venoz Konjesyon Patofizyolojisi

4. Hicresel Hasar:
Kapsullu Organlarda
(Bobrek, Karaciger)
Geriye Dogru Basing
Artigi =
> Mikrovaskiiler
Iskemi ve U
Organ Yetmezligi ©

Makro-diizeyde MAP (Ortalama Arter Basinci) normal goriinse

bile, mikro-diizeyde venoz konjesyon organlari bogar!




Eski Odak:
Arteriyel / Kardiyak

—> Yalnizca ‘Ileriye’ Bakmak.

(MAP, Nabiz, Kardiyak Debi, Laktat).

VExUS

(Venous Excess Ultrasound)

Yatak basl, non-invaziv, ‘Sistemik Ven6z Konjesyon’
derecelendirme sistemi. Organa zarar veren geriye

donuk basinci tespit eden erken uyari araci.




1. Inferior Vena Kava (IVC)

Esik Deger: IVC 2 2 cm
0 (VExUS protokoline girig kapist).

2. Hepatik Ven (HV) Doppler Akimi

Normal: Sistolik (S) dalga > Diyastolik (D) dalga.
.-.. /

Hofif Anormal: S <D (Da.lga kiigolir).

35 W
¥ S
S y\ Ciddi Anormal: S dalgasi tersine déner (S-wave ?
®

W reversal). Sag kalpten karacigere sivi garpmam!




3. Por"ml Ven (PV) Pulsatilitesi
- pa
—> ey

i AL

Normal: Diiz, okyanus akintisi gibi siirekli akim
(Pulsatilite < %30).

Hafif Anormal: Dalgalanma baslar (%30-49).

Ciddi Anormal: Siddetli vuruslar, bifazik akim ?
(Pulsatilite 2= %50). &

Normal: Renal kortekste siirekli venoz akim.

Hafif Anormal: Kesintili, bifazik akim
(Sistol sifirlanir).

Ciddi Anormal: Kesintili, monofazik akim (Sadece ?
diyastolde akim kalir). Bsbrek boguluyor! g



VExUS Skorlama Sistemi

v L _ |
[G’mde 0 (Hedef) 0 ([ Grade 1 (HafifTb (j Grade 2 (Orta) |) Grade 3 (Siddetli)
¥ | ¥ | ¥ | ¥
IVC <2 cm. IVC>2cm IVC=2cm IVC=>2cm
VE VE VE
Doppler formlarina || Normal veya sadece | Yalnizca BIR adet |[IKI veya DAHA FAZLA
bakilmaksizin “Hafif Anormal" “Ciddi Anormal" “Ciddi Anormal"

i konjesyon yok. ‘ Doppler paternleri. v Doppler dalgasi. ‘ Doppler dalgasi.

/4

i

V' Ozet: VExUS tek basina bir venopunktur degil,
tim sag kalp ve venoz agagtaki basing yiikiinin
matematiksel bir sentezidir.



VExUS-ED: Early venous

congestion is associated with

clinical fluid overload in
patients with sepsis
(Ter Horst et al., 2026).

| Yeni
Kanit!

Calisma Kiinyesi

e Kimler? Acil Servise basvuran ve

IV sivi gerekﬁrensﬁpheli ﬁ
Sepsis hastasi. / ‘

e Ne Yapildi? Tlk 3 saat iginde 7~ ¥

VEXUS éliimleri (Day 0) ve 72 [z
saatlik (Day 1-3) POCUS takibi.

e Ne Arandi? /

G Primer sonlanim: 72 saat icinde
Klinik Sivi Yiiklenmesi geligimi %
(Pozitif sivi bilangosu + Kilo artis
+ Akciger odemi + Diliretik ihtiyac).




Ana Bulgu 1: "Hafif” Konjesyonun Gizli Tehlikesi

sadece %3'linde siddetli

(Grade >= 2) konjesyon
vardi. Cogu Grade O (%75)

veya Grade 1 (7%22) idi.

8 Baslangi¢ta 103 hastanin b

N

Ly tam %33l (34/103) 72
saat iginde Klinik Sivi
Yiklenmesi geligtirdil

\

\
rAncak bu hastalarin

J

Baslangigta
VExUS > O
(Herhangi bir diizeyde,
en hafif konjesyon)
olmasi, 72 saat

icinde Klinik sivi

sivi yilklenmesi

gelisme riskini 3.83
kat (aOR 3.83)
artirmaktadir.

Klinik Ders: "Heniiz Grade 3 olmadi, sivi vermeye devam edeyim” yaklagimi sepsiste
iflastir. En ufak bir konjesyon belirtisi sivi kisitlamasi igin kirmizi bayraktir.

£ NotebookLM



IVC Yanilgisi (The IVC Fallacy)

Buzdaginin ,
Goriindr KISN‘II’\ OR

(Sadece IVC)

Buzdaginin

Goriinmeyen Kismi Sxgiegidiyh)

(Doppler Bulgulari)

[ Sadece IVC'ye bakmak yaniltir! )
Sivi yiklenmesi geligen hastalarin
%59'unda IVC ¢api < 2 cm'dil
IVC tek basina toleransin giivenilir

bir sinir1 degildir.

\. J

- Organ diizeyindeki venoz akimlar
gergeqgi soyler.

- Anormal Hepatik Ven (HV) akimi
sivi yiklenmesini ongormede gok
daha listiindiir (aOR 4.20).

- IVC kiiglik olsa bile, HV ve
Intrarenal Ven Doppler taramasi

| gergek risk profilini ortaya gikarir.




Sepsis Dinamiktir: Seri Takibin Giici

Gin 1-2
(Yogun Bakim)

—— T i S,
o

e —

H -
N o

Ik sivi yiiklemesi yapildi. Devam eden idame sivilari ve kapiller
VExUS skoru O olabilir. kacak sonucu tolerans tiikenir. Pozitif
VEXUS orani 2. giinde %46 'ya pik yapar.

8 I Cok Onemli Istatistik: Tekrarlanan élgiimlerde; k
N o7 VExUS > 0 olmasi ve anormal Intrarenal Ven (IRV)
- "' akimi gelismesi, BIR SONRAKI GUN sivi yiiklenmesi
CEET yagama riskini 23.5 kat (aOR 23.52) ve 11.6 kat (aOR
s 11.63) artirmaktadir. /

Sonug: Tek bir 6lgim yetmez. POCUS, gunlik vital bulgu gibi tekrarlanmalidir.



Geleneksel VExUS Rehberliginde

Makro-hemodinamik Bireysellegtirilmisg
Yonetim Yonetim

- Hedef: MAP > 65 mmHg,
Laktat klerensi.

- Hedef: Perfiizyonu saglarken
'‘Sivi Tolerans Limitini" agmamak.

- Sivi Stratejisi: Tasikardi ve
hipotansiyon devam ettikge
"Korlemesine" kristaloid
infiizyonu.

- Sivi Stratejisi: Dinamik
yanithlik testleri ile eg zamanli
venoz konjesyon taramasi.
Erken vazopresor kullanim.

- Kor Nokta: Doku 6demini ve - Avantaj: Agiri yiklenmeyi
organ Konjesyonunu terminal (Fluid Overload) 72 saat
evreye gelene kadar fark onceden, hiicre hasar!

edemez. baglamadan yakalar.



Baslangig: Siipheli Sepsis, Hipotansiyon / Tasikardi mevcut.

Adim 1: POCUS ile Sivi Yanithligi Degerlendirmesi (PLR, VTI vb.)

_Adim 2: ES ZAMANLI VExUS Taramas: yap!
(Once IVC, sonra Hepatik ve Intrarenal Doppler).
VExUS = 0 VE Sivi \/anl‘rw MEXUS >= 1 VEYA Yanitsiz
Glivenle sivi ver. SIVIYI DURDUR!
Seri takip ef.

Vazopresor destegine basla,

sivi kisitlamasina git veya
dilirezis/CRRT dsiin.




Klinisyenler Igin Pratik Uyarilar ve Simirhliklar

L

P ———

Yanhg Pozitifler

Kronik kalp yetmezligi
(KKY), siddetli pulmoner
hipertansiyon veya
trikiispit yetmezligi olan
hastalarda bazal
konjesyon zaten vardir.
Akut sepsise bagli
konjesyonu ayirt etmek
zordur.

Uygulanabilirlik

Obezite veya bagirsak
gazi (meteorizm) yiiksek
hastalarda IVC ve IRV
gorintilemesi teknik
olarak zordur.

e

Egitim Egrisi
VEXUS ileri diizey bir
beceridir. Glivenilir klinik
karar igin EPA (Entrustable
Professional Activity)
Seviye 3-4 egitime ve
yapilandirilmig pratige
ihtiyag vardr.
(Hepatik ven dalgalari arasi
uyum %81 iken portal
vende %73'e diigebilir).




Kritik Ozetler

1. Yanithlik = Tolerans: Hastanin siviya yanit vermesi, siviya
N ihtiyaci oldugu veya zararsizca tagiyabilecegi anlamina gelmez.
Sepsiste venoz konjesyon siklikla sessizce baslar.

% 2. IVC Bir Duvar Degil, Esiktir: IVC ¢api < 2 cm olan hastalarin
%59'u yine de organ diizeyinde konjesyona ugrayip sivi yiiklenmesi
yasayabilir. Hepatik ve Intrarenal doppler hayati Gnem tagir.

bakimda giinliik VexUS taramasi, sivi tedavisini durdurma ve erken
vazopresore ge¢me (De-reslsitasyon) kararinda en net
kilavuzunuzdur.

3. Erken ve Seri Takip Hayat Kurtarir: Acil serviste ve yogun



Doppler identified venous congestion in
septic shock: protocol for an

international, multi-centre prospective

cohort study (Andromeda-VEXUS)
amsrracy FragerR, efal BMJ Open 2023,13:e074843.

Imtroduction Wenous congestion is a pathophysiological
state wheaere high wvenous pressuraes cause arngan oedema
and dysfunction. Venoows congestion s associated with
worse outocormes, particulariy acute kKidmney injurys Sk
for critically ill patients. Weanous congestion can bhe
measured by Doppler ultrasound at the bedside thirough
imterrogation of the inferior wena cawva (WG, hepatic

werin (HW), portal wein (PVYW) and intraranal weins (R/RW).

The aobjective of this study is o guantify the association
betvweaen Doppler identified wvenous congestion and the
mnaaed for renal replacemeant therapy (RARTY or death for
patients withh saeptic shhook .

Methods and amnalysis This study is a prespecified
substudy of the ANDROMEDA-SHOCK 2 (A5 -2 randomisced
comtrol trial (RCT) assessing hasmodynamic resuscitation
inmn septic shock and will enraol at least 350 patisents acrnoss
muultiple sites. We wwill include adult patients wwithim

4 hours of fulfillimg septic shock definition according to
Sepsis-3 consensus conference. Using Doppler ultrasound,
physicians will imtaermogate the IWE, HY. PW and 1IlRW

B5—12 hours after randomisation. Stoudy imnvestigators will
prowvide web-bhasad educational sessions o ultrasowumnd
operators and adjudicate imags acguisition and
imterpretaticon. The primary outcomee wwill be RERET or death
wwithiim 28 days of saptic shock . We willl assess the hazard
of RAT or death as a function of venoowus congestion using
a Cox proporticonasl hazards model. Sub-distribation HR=s
will describe the hazard of RRT given the compeeting risk
of death.

Ethics and disseminationmn We obtained ethics approwal
for the AS5-2 ROCT, incluoding this observational substudy,
from local ethics boards at all participating sites. We wwill
report the findings of this stody through open-acoess
publication, presantation at indermational conferences.,

a coordinated dissamination strategy by investigators
through social meadia, and an open-acceaess workshop
=eries imn multiple languagas.

Trial registration number NMCOCTOSOSFPET 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) Intemal Medicine, Unidade Local de Saude do Alto Minho, Viana do Castelo, Portugal
(3)Intensive Care Unit, Unidade Local de Saude do Alto Minho, Viana do Castelo, Portugal

Abstract

Sepsis s defined as a life-threatening organ dysfunction caused by a dysrequlated 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 literature, in addition to the use of empiric antibiotics and control 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 andlor vasopressor/inotropic 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.
Qur 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.

APR 2023 vol. 08 iss. 01 | POCUS J | 93



Ozet

Sepsis YOoOnetiminde Ultrason
Kullanimi: Klinik Rehber

2021 Uluslararasi Sepsis Yonetimi Kilavuzlarina dayanmaktadir.
Ultrason, kisisellestirilmis sivi tedavisi ve giivenli girisimler icin kritik bir aractir.

Hemodinamik
Yonetim ve Izlem

Sivi Resiisitasyonu
Rehberligi

Sivi yanitint degerlendirmek
icin ekokardiyografi gibi

dinamik parametreleri kullanin.

Kardiyak Fonksiyon
Degerlendirmesi
Miyokardiyal disfonksiyonu ve
dusik kardiyak debiyi tespit
etmek icin ekokardiyografiden
faydalanin.

Dinamik Parametre
Kullanimi

Statik olgumler yerine stroke
volum varyasyonu gibi dinamik
verileri tercih edin.

Tanisal Tespit ve
Girisimsel Guvenlik

Kaynak Kontrolu
ve Tam

Karin igi apseler, kolesistit ve
piyelonefrit gibi enfeksiyon
odaklarini hizla tespit edin.

Girisimsel islem
Rehberligi

Arteriyel kateter yerlesiminde
basari oranini artirirken
komplikasyon riskini azaltin.

Hizhh Radyolojik
Degerlendirme

Enfeksiyon kaynagini dislamak
veya dogrulamak icin acil
gorintidleme saglayin.



Sentez: Septik Sokta Siirekli POCUS Dangiisii

1. Tami: Enfeksiyon odagini bul ve soku tiplendir
L (Head-to-toe tarama).

3. Yeniden Degerlendirme:
Swvi sonrasi hemodinamiyi test
et. LUS'ta yeni B-gizgileri mi
elisti?

Interstisyel odem bagliyor
= Siviyi kes, vazopressore gegl).

L O

2. Miidahale: Hedefe ydnelik
sivi bagla veya USG
kilavuzlugunda apse/sivi
drenaji yap.

‘ POCUS tek seferlik bir test veya steteskopun diigsmani degildir; fizik muayeneyi
multiorgan diizeyinde gorsellestiren siirekli bir navigasyon sistemidir.



*Tesekkdrler....
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