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IRRT vs CRRT



Direct comparison between two valuable things

A Oversimplify

Algnoresthe context, purpose andunigue
strengthsof each option.

A Not about choosingwhich isbetter
A Right choicein different situations.
A Complementary & Not Competitive

A How and whento use each optionbest
outcome).

A Appreciatingspecific benefits




IRRT &/or CRRT



Importance of RRT in CIP,

where the kidney Is often compromised






RRT Iin ICU

Causes

1.Acute Kidney Injury (AKI)
2.Fluid Overload
3.Electrolyte Imbalances
4.Multiorgan Failure
5.Toxin Removal

6.Acute Respiratory Distress
Syndrome (ARDS)

7. Tumor Lysis Syndrome (TLS)

Statistics

ARRT in ICE5-10% (CRRE0-80% &
IRRT20-40%)

AICU pts + AKI + RRB-10%

AICU pts AKI in25-60%

AICU pt + AKE 30-60% mortality
AICU pt + AKI + RRB0-80% mortality

AICU pt + AKE 30-50% incomplete
recovery = CKD

AICU pt + AKF 2-5% no recovery =
ESRD
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Spectrum of RRT In ICU

Spectrum of RRT in ICU
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Intermittent hemodialysis (IHD) Continuous renal replacement therapy (CRRT)

Advantages Advantages

Efficiently removes toxins and liquids.

Accessible and widely available

Shorter treatment time compared to continuous therapy
Greater schedule flexibility.

Limited dosis of Anticoagulation

Low cost and less labor intensive

It can cause hypotension, muscle cramps and fatigue
which can be deleterious in patients with cirrhosis.
Limits mobility and lifestyle.

Large fluid removal rate

Limited Clearence of larger solutes

Slow fluid removal

Reduced fluctuations in fluid and toxin levels.
Minimun effects on hemodynamics

Removal of larger solutes (myoglobins, cytokines)
Possible low cerebral impact.

Higher costs and labor-intense

Requires specialized equipment and training.
Possible need for continuous anticoagulation therapy.
Can be less convenient and time-consuming.
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CRRT In AKI: Indications & Coemcacations

Absolute indications (in the absence of  Refractory hyperkalemia
contraindications for CRRT)

Refractory metabolic acidosis

Refractory pulmonary edema due to volume overload not responding to diuretics
Symptomatic uremia or its complications (bleeding, pericarditis, encephalopathy, etc.)
Overdose or toxicity of dialyzable drugs (salicylates, ethylene glycol, methanol, etc.)

Relative indications (in the absence of  Hemodynamic instability
life-threatening complications of AKI)

Advanced dysfunction of organs other than the kidneys (brain, heart, lung, liver, and gastrointesti-
nal tract)

Need for administration of a large volume of fluid (massive volume challenge, massive transfu-
sion, medications, nutritional support, etc.)

Severity of the underlying disease

Contraindications Patient or legal representative does not want CRRT
No infrastructure or skilled manpower to administer CRRT
Relative contraindications Futile prognosis

Patient receiving palliative care
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CRRT Mode

Description Schematic

SC

Slow continuous UF; UF removes fluid but provides almost

—
no clearance and does not correct pH; no replacement 'I | l'

fluid required. Corrects volume overload only.

CW
(a.k.a.cvv )

Continuous venovenous . Provides

convective clearance by filtering a large volume of blood; _[l’
Replacement fluid restores volume lost. Corrects uremia, |

lvtes, pH and can remove volume.

CW

Continuous venovenous hemodialysis. Provides diffusive

—
clearance by running dialysate opposite blood flow. No
replacement fluid used. Gently corrects uremia, lytes, pH rI I|

CW

Continuous venovenous hemodia . High clearance

achieved using both UF & flow (both convection _—".
& diffusion). Replacement fluid used. Allows fluid removal rhl

and correction of electrolyte/pH. Good for toxin removal.



Optimized (ICU) vs Conventional IHDx in ICU

Optimized (ICUJHDx ConventionallHDx
ADiffusion ADiffusion
AStd machine A Std machine
AQb200-350 AQb400500
A Qeff400-600 A Qeff600-800
ATime4-6 h ATime3-4h
AFrequency %5/week AFrequency 3/week
AFluid removal rat®-5 L/session.75 AFluid removal rat®-5 L/session(.5-1
1.5L/hr) L /hr)
AAccess AVF AVG Catheter AAccess AVF,AVG, Catheter

AEasy AEasy



Strategies to improve IRRT tolerance

Table 3 Strategies to improve hemodynamic tolerance when utilizing intermittent RRT in critically ill patients with AKI

[4]

Preserve intravascular volume and prevent relative  Fill circuit with 0.9% saline
and/or absolute hypovolemia

Isovolemic initiatio

Reduced dialysate temperature Preserve vasomotor tone and prevent temperature-  Decrease dialysate temperature by 0.5-1.5 °C
induced decreases in systemic vascular resistance

Reduced dialysate flow rate Preserve plasma osmolality and prevent rapid shifts ~ Decrease to 50-100 ml/min
in plasma osmolality

Dialysate [Na™] profiling Preserve plasma osmolality, promote vascular refill,  Progressive increase in dialysate [Na™] to >145 mmol/I
and prevent rapid shifts in plasma osmolality

Preferential use of bicarbonate buffer Preserve myocardial contractility Avoid acetate-based dialysis buffer

Maintain normal systemic ionized [Ca’*]  Preserve myocardial contractility and vasomotor Maintain systemic Ca’* > 1.0 mmol/I
tone

Conservative ultrafiltration Preserve intravascular volume and prevent iatro- Start with isolated dialysis; gentle ultrafiltration;
genic relative and/or absolute hypovolemia extend treatment session to achieve fluid balance

goals




EDD / EDD

Extended Daily Dialysis (EDD) Expanded Daily Dialysis (EDD)
Typically6-12 hours per session. Typicallyd-6 hours per session.

Daily or neaidaily sessions, depending on the pati@Daily or neaidaily sessions, focusing on solute
needs. clearance.

Flow Rates Lower flow rates, aimed at gentler clearance. Higher flow rates for more efficient clearance.

Suitable for more stable patients, but still requiring
careful monitoring.

Frequency

Hemodynamic Stability Better for hemodynamically unstable patients.

Slower solute removal, more controlled fluid

Solute Clearance Efficiency management

Faster solute clearance, more intensive fluid remova

Used for patients needing slow, controlled dialysis biUsed for patients needing more rapid solute remova
not full CRRT. than IHD, without requiring full CRRT.

Less resourcntensive than CRRT, but requires long&equires more advanced machines and higher flow
therapy times. rates for efficiency.

Resource Use



Hybrid / PIRRT

6-18 hours per session. Continuous 24/ 7). 3-4 hours per session.
Daily or every other day. Continuous. 3-4 times per week (or as needed).

Flow Rates Lower blood and dialysate flow rates. Xaer%i?a\lllv 0 EES F ) BEilE High flow rates for rapid clearance.

Better hemodynamic tolerance than IHI
but less than CRRT.

Less hemodynamic stability (risk of
hypotension).

Solute Clearance Efficiency Moderate. Slower, more controlled. Rapid.

Continuous but over a shorter period,
with more flexibility.

Hemodynamic Stability Best for unstable patients.

Fluid Removal Control Continuous and precise. Rapid, with higher risk of fluid imbalanc

Moderate (less than CRRT, more than High (requires continuous monitoring a Low to moderate (shorter treatment
IHD). resources). times).

Patient Immobility Moderate 6-18 hours per session). High @4/7 connection). Low (patients mobile between sessions

Resource Use



Deciding RRT modes in ICU
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From causes to conseguences

Cardiorenal Pl e Brain

syndrome * Altered haemaodynamics ety * Uraemic enc
* Low cardiac output y * Dementia {long term)
* Venous congestion * Stroke (long term)
* Neuro-hormonal activation " YT

* Drugs and contrast media
= Inflammation and cytokine release

\J

Heart

* Congestive heart failure
Lung-kidney * Archythmia
interactions * Respiratory distress ¢ Ischaemic heart disease

* Venous congestion

* Pulmonary hypertension

* Hypoxia and hypercapnia

* Inflammation and cytokine release
* Altered capillary permeability

'
Lung
* Acute lung injury
* Pulmonary oedema
* Increased ventilatory drive

4
Hepatorenal * Splanchnic vasodilatation v
syndrome * Increased abdominal pressure
* Altered intestinal barrier
* Inflammation and cytokine release
* Decrease in circulating volume
* Altered microbiota 13
* Decreased blood pressure Intestine
* Altered gut microbiota
A * Uraemic toxin
» Circulating endotoxins > accumulation

* Altered immune response
* Inflammation and cytokine release

» Oxidative stress, DAMPS and PAMPS
* Endothelial damage and capillary leak
* Anastomical-functional dissociation
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Hermodynamic stability
Stability of intracranial pressure
Control risk of osmolar shifts

Effectively reduce fluid accumulation
support multiple organ dysfunction

Improve patient mobilization
Transition therapy

Rapid clearance of small solutes and toxins
Rapid metabolic and acid-base correction







Outcome Studies

Study Type n Comparison Mortality* Renal recovery? Comment

Lins et al. Multicenter 316 CVVHFvs IHD 58% vs 63% 35% vs 29% Some hemodynamically
(2009)%* RCT (P=ns) (P=ns) unstable patients excluded
Vinsonneau Multicenter 359 CVVHDF vs IHD 32%vs 33% at 63% vs 60% Change in relative survival
et al. (2006)* RCT day 60 (P=ns) (P=ns) during time-course of study
Uehlinger Singlecenter 125 CVVHDF vs IHD 47% vs 51% 50% vs 42% Study terminated early

et al. (2005)*® RCT (P=ns) (P=ns)

Augustine Singlecenter 80 CVVHD vs IHD 68% vs 70% 13% vs 10% —

et al. (2004)2" RCT (P=ns) (P=ns)

Kielstein et al. Single-center 39 CVVHF vs extended 40% vs 40% Not reported Survival was not the
(2004)%6 RCT daily dialysis (P=ns) primary outcome

Mehta et al. Multicenter 166 CVVHDF vs IHD 66% vs 48% 30% vs 48% Unbalanced randomization
(2001)% RCT (P=0.02) (P=ns) favoring IHD

John et al. Single-center 30 CVVHF vs IHD 70% vs 70% Not reported Survival was not the
(2001)% RCT (P=ns) primary outcome

Only prospective randomized controlied trials published in peer-reviewed journals in English are included. *Inhospital mortality unless stated otherwise.
*Percentage alive and off renal replacement therapy at hospital discharge. Abbreviations: CVVHD, continuous venovenous hemodialysis; CVVHDF, continuous
venovenous hemodiafiltration; CVWHF, continuous venovenous hemofiltration; IHD, intermittent hemodialysis; ns, nonsignificant (P>0.05); RCT, randomized

controlled trial.
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Mortality and mode of dialysis: meta-analysis =

and systematic review

Subhash Chander", Sindhu Luhana?, FNU Sadarat?, Om Parkash?, Zubair Rahaman? Hong Yu Wang',
FNU Kiran®, Abhi Chand Lohana®, FNU Sapna’ and Roopa Kumari®

RESEARCH

Abstract

Background The global use of kidney replacement therapy (KRT) has increased, mirroring the incidence of acute
kidney injury and chronic kidney disease. Despite its growing clinical usage, patient outcomes with KRT modalities
remain controversial. In this meta-analysis, we sought to compare the mortality outcomes of patients with any kidney
disease requiring peritoneal dialysis (PD), hemodialysis (HD), or continuous renal replacement therapy (CRRT).

Methods The investigation was conducted according to Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA). PubMed (MEDLINE), Cochrane Library, and Embase databases were screened for randomized trials
and observational studies comparing mortality rates with different KRT modalities in patients with acute or chronic
kidney failure. A random-effects model was applied to compute the risk ratio (RR) and 95% confidence intervals
(959%Cl) with CRRT vs. HD, CRRT vs. PD, and HD vs. PD. Heterogeneity was assessed using 12 statistics, and sensitivity
using leave-one-out analysis.

Results Fifteen eligible studies were identified, allowing comparisons of mortality risk with different dialytic modali-
ties. The relative risk was non-significant in CRRT vs. PD [RR=0.95, (95%C| 0.53, 1.73), p=0.92 from 4 studies] and HD
vs. CRRT [RR=1.10, (95%C1 0.95, 1.27), p=0.21 from five studies] comparisons. The findings remained unchanged

in the leave-one-out sensitivity analysis. Although PD was associated with lower mortality risk than HD [RR=0.78,
(95%Cl1 0.62, 0.97), p=0.03], the significance was lost with the exclusion of 4 out of 5 included studies.

Conclusion The current evidence indicates that while patients receiving CRRT may have similar mortality risks com-
pared to those receiving HD or PD, PD may be associated with lower mortality risk compared to HD. However, high
heterogeneity among the included studies limits the generalizability of our findings. High-quality studies compar-
ing mortality outcomes with different dialytic modalities in CKD are necessary for a more robust safety and efficacy
evaluation.

Keywords Hemodialysis, Peritoneal dialysis, CRRT, Continuous kidney replacement therapy
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Fig.8 Forest plot comparing mortality rates between hemodialysis (HD) and continuous renal replacement therapy (CRRT)
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Continuous renal replacement therapy Rt

versus intermittent hemodialysis as first
modality for renal replacement therapy
in severe acute kidney injury: a secondary
analysis of AKIKI and IDEAL-ICU studies

Stéphane Gaudry'>**, Francois Grolleau’, Saber Barbar®, Laurent Martin-Lefevre’, Bertrand Pons®, Eric Boulet?,
Alexandre Boyer'®, Guillaume Chevrel'', Florent Montini'?, Julien Bohe'?, Julio Badie'?, Jean-Philippe Rigaud'®,
Christophe Vinsonneau'®, Raphaél Porcher®, Jean-Pierre Quenot'”'®'° and Didier Dreyfuss>2°"

Abstract

Background: Intermittent hemodialysis (IHD) and continuous renal replacement therapy (CRRT) are the two main
RRT modalities in patients with severe acute kidney injury (AKI). Meta-analyses conducted more than 10 years ago did
not show survival difference between these two modalities. As the quality of RRT delivery has improved since then,
we aimed to reassess whether the choice of IHD or CRRT as first modality affects survival of patients with severe AKI,

Methods: This is a secondary analysis of two multicenter randomized controlled trials (AKIKI and IDEAL-ICU) that
compared an early RRT initiation strategy with a delayed one. We included patients allocated to the early strategy

in order to emulate a trial where patients would have been randomized to receive either IHD or CRRT within twelve
hours after the documentation of severe AKI. We determined each patient’s modality group as the first RRT medality
they received. The primary outcome was 60-day overall survival. We used two propensity score methods to balance
the differences in baseline characteristics between groups and the primary analysis relied on inverse probability of
treatment weighting.

Results: A total of 543 patients were included. Continuous RRT was the first modality in 269 patients and IHD in
274. Patients receiving CRRT had higher cardiovascular and total-SOFA scores. Inverse probability weighting allowed
to adequately balance groups on all predefined confounders. The weighted Kaplan-Meier death rate at day 60 was
54-4% in the CRRT group and 46-5% in the IHD group (weighted HR 1-26,95% ClI 1-01-1-60). In a complementary
analysis of less severely ill patients (SOFA score: 3-10), receiving IHD was associated with better day 60 survival

A Unweighted sample

1-00
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2. o075 1
[=2]
=
=
=
=
oD 0-50 A
=
=
=
[=]
(=%
o 0-25 A
(o
— =D HR 1-27, 95% CI1 1-00 to 1-61;
=+ CRRT log—rank p=0-049
0-00
o] 10 20 30 40 50 80

Days since RRT initiation
Number at risk

IHD 274 206 177 156 151 146 142
CRRT 269 187 158 142 130 125 117

B Inverse probability of treatment weighted sample
1-00 1

Proportion Surviving (%)

0-25
——  IHD wHR 1-26, 95% CIl 1-01 to 1-60;
-+ GRRT log—rank p=0-049
Q-00
o] 10 20 30 40 50 80

Days since RRT initiation

MNumber at risk
IHD 272 204 175 155 150 145 142

CRRT 268 188 156 144 132 126 119
Fig. 2 Primary outcome: probability of survival in the unweighted
sample (A) and in the IPTW sample (B). HR hazard ratio, IHD
intermittent hemodialysis, CRRT continuous renal replacement
therapy



Long term outcomes
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Objectives: Acute kidney injury requiring renal replacement ther-
apy is a major concern in ICUs. Initial renal replacement therapy
modality, continuous renal replacement therapy or intermittent
hemodialysis, may impact renal recovery. The aim of this study
was to assess the influence of initial renal replacement therapy
modality on renal recovery at hospital discharge.

Design: Retrospective cohort study of all ICU stays from Janu-
ary 1, 2010, to December 31, 2013, with a “renal replacement
therapy for acute kidney injury” code using the French hospital
discharge database.

Setting: Two hundred ninety-one ICUs in France.

Patients: A total of 1,031,120 stays: 58,635 with renal replace-
ment therapy for acute kidney injury and 25,750 included in the
main analysis.

Interventions: None.

Measurements Main Results: PPatients alive at hospital dis-
charge were grouped according to initial modality (continu-
ous renal replacement therapy or intermittent hemodialysis)
and included in the main analysis to identify predictors of renal
recovery. Renal recovery was defined as greater than 3 days
without renal replacement therapy before hospital discharge.
The main analysis was a hierarchical logistic regression analy-
sis including patient demographics, comorbidities, and sever-
ity variables, as well as center characteristics. Three sensitivity
analyses were performed. Overall mortality was 56.1%, and
overall renal recovery was 86.2%. Intermittent hemodialysis
was associated with a lower likelihood of recovery at hospital
discharge; odds ratio, 0.910 (95% Cl, 0.834-0.992) p value
equals to 0.0327. Results were consistent across all sensitivity
analyses with odds/hazards ratios ranging from 0.883 to 0.958.

www.cermjournal.org 1
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Cumulative incidence

30

35 40 45 50 55 60 65

Time (days)

Treatment ——IHD

70 75 80 85 90

Figure 2. Cumulative incidence of survival and renal recovery at 90 d. CRRT = continuous renal replacement

therapy, IHD = intermittent hemodialysis.




AKI leads to CKD after

Chronic dialysis risk

Cumulative Risk of Chronic Dialysis, %

Mo. at risk
Acute kidney
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Acute kidney injury and dialysis
No acute kidney injury
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injury and dialysis
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Follow-up, y

964 676 462 294 158 58
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Abstract Purpose: Choice of
renal replacement therapy (RRT)
modality may affect renal recovery
after acute kidney injury (AKI). We
sought to compare the rate of dialysis
dependence among severe AKI sur-
vivors according to the choice of
initial renal replacement therapy
(RRT) modality applied [continuous
(CRRT) or intermittent (IRRT)].
Methods: Systematic searches of
peer-reviewed publications in MED-
LINE and EMBASE were performed
(last update July 2012). All studies
published after 2000 reporting dialy-
sis dependence among survivors from
severe AKI requiring RRT were
included. Data on follow-up duration,
sex, age, chronic kidney disease, ill-
ness severity score, vasopressors, and
mechanical ventilation were extracted
when available. Results were pooled
using a random-effects model.
Results: We identified 23 studies:
seven randomized controlled trials

(RCTs) and 16 observational studies
involving 472 and 3,499 survivors,
respectively. Pooled analyses of
RCTs showed no difference in the
rate of dialysis dependence among
survivors (relative risk, RR 1.15

[95 % confidence interval (CI)
0.78-1.68], I = 0 %). However,
pooled analyses of observational
studies suggested a higher rate of
dialysis dependence among survivors
who initially received IRRT as com-
pared with CRRT (RR 1.99 [95 % CI
1.53-2.59], I* = 42 %). These find-
ings were consistent with adjusted
analyses (performed in 7/16 studies),
which found a higher rate of dialysis
dependence in IRRT-treated patients
[odds ratio (OR) 2.2-25 (5 studies)]
or no difference (2 studies). Conclu-
sions:  Among AKI survivors, initial
treatment with IRRT might be asso-
ciated with higher rates of dialysis
dependence than CRRT. However,
this finding largely relies on data from
observational trials, potentially sub-
ject to allocation bias, hence further
high-quality studies are necessary.

Keywords Hemofiltration -
Hemodialysis - Continuous renal
replacement therapy - Acute kidney
injury - Intensive care unit -
Meta-analysis

Study or Subgroup

IRRT CRRT
Events Total Events Total

Risk Ratio
Weight M-H, Random, 95% CI

Risk Ratio
M-H, Random, 95% CI

1.1.1 Observational
Andrikos 2009
Bagshaw 2006

Bell 2007
CartinCeba 2009
Chang 2004
Elsevier 2010
Garcia-Fernandes 2011
Gonwa 2001

Jacka 2005

Lin 2009

Lins 2006

Marshall 2012

Park 2005

Swartz 2005

Uchino 2007
Waldrop 2005
Subtotal (95% CI)

Total events

1 4 5 33 1.5% 1.65 [0.25, 10.81]
15 42 12 54 7.0% 1.61 [0.84, 3.06]
26 158 78 944 9.8% 1.99[1.32, 3.00]

256 555 26 229 10.3% 4.06 [2.80, 5.90]

4 44 1 11 1.3% 1.00[0.12, 8.08]
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1476 2023 76.4% 1.99 [1.53, 2.59]
479 224

Heterogeneity: Tau? = 0.09; Chi? = 24.14, df = 14 (P = 0.04); I’ = 42%
Test for overall effect: Z = 5.14 (P < 0.00001)

1.1.2 RCT
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Subtotal (95% CI)
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3 43 4 29 2.4% 0.51[0.12, 2.09]
1 27 1 37 0.8% 1.37 [0.09, 20.95]
6 61 4 61  3.1% 1.50 [0.45, 5.05]
240 232 23.6% 1.15 [0.78, 1.68]

38 32

Heterogeneity: Tau? = 0.00; Chi? = 3.20,df = 6 (P = 0.78); I? = 0%
Test for overall effect: Z = 0.71 (P = 0.48)
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Fig. 2 Forest plot for dialysis dependence among survivors. Stratified by study design. M—H Mantel-Haenszel
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Abstract

Purpose: The best renal replacement therapy (RRT) modality remains controversial. We compared mortality and
short-and long-term renal recovery between patients treated with continuous RRT and intermittent hemodialysis.

Methods: Patients of the prospective observational multicenter cohort database OUTCOMEREA™ were included if
they underwent at least one RRT session between 2004 and 2014, Differences in patients baseline and daily charac-
teristics between treatment groups were taken into account by using a marginal structural Cox model, allowing one
to substantially reduce the bias resulting from confounding factors in observational longitudinal data analysis. The
composite primary endpoint was 30-day mortality and dialysis dependency.

Results: Among 1360 included patients with RRT, 544 (40.0 %) and 816 (60.0 %) were initially treated by continuous
RRT and intermittent hemodialysis, respectively. At day 30, 39.6 % patients were dead. Among survivors, 23.8 % still

required RRT. There was no difference between groups for the primary endpoint in global population (HR 1.00, 95 %
C10.77-1.29; p = 097). In patients with higher weight gain at RRT initiation, mortality and dialysis dependency were

oComposite outcomeso
cDeath + RRT dependency 0

ACRRT30d mortality =46%
AIRRT 30d mortality =35%

ACRRT : Dx dependenc2E8%
AIRRT : Dx dependency4. 9%

AResults of theécomposite 80d
mortality + Dx dependency)
outcomee = there iISNO significant
differencefor the primary
endpoint @live w/o RR}) HR1.00




o
C)_ -
prag ====-|HD
=3 —— CRRT
©
2=
c
>
v o
T O
Q o
= |\  TTT//] M Tleeeeeeea-- ,
(=2 5
Q "
= feeen]
w
W
o
5 1
@
o
1 1 |
0 50 100
time (days)
Time exposed patients
IRRT 225 208 195
CRRT 70 60 55

Fig. 3 Six-month mortality according to main type of renal replace-
ment therapy received during the first 7 days: survival curves are
weighted with patient IPTW estimators. Survival curve initial time is
ICU discharge. IHD intermittent hemodialysis, CRRT continuous renal
replacement therapy, ICU intensive care unit
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AIHD decrease the chance that a survivor of severe AKI will
become Dx free & delays recovery to Dx independence.

Alntensive IHD decrease/delays the chance of becoming Dx
Independent even more (doselated toxicity)

AIHD is a nephrotoxijust like starch, AMG, NSAIDs,
Ampha,X

Aln ICU pts, IHD is an injurious historic phenomen
AThere should bao place for IHD in ICU @




What is Fluid Accumulation Syndrome ?

Definition FAS: Fluid accumulation (any degree, expressed as percentage from baseline
body welght) with new onset organ failure

4. TREATMENT

Fhﬂl‘l‘l‘lﬂtﬁlﬁ]kﬂ:

+ Loop divretics [furcsemide or
bumetanide]

* Combination diuretic therapy
ispironolactone, acetazolamide,
indapamide)

* High-dose albumin admindstration

Mechanical:

= Renal replacement therapy (RAT) far
riet ultrafiltration

* Compression stockings (o improve
lymphatic drainage

Supportiee:

= Lowver lAP

+ pmprave abdaminal wall comiplisncs

1. PATHOPHYSIOLOGY

* Peripheral vasodilatation
byocardial depressian BRAIN

* Increased metabolism Cerebral edema
DO2NO0R imbalanos P Increase, ICh
Capillary leak [EGL degradation]

Drgan congestion, Impaired urinary
output, flukd overload.

| 2ouonosis __JLLTO0 Il

+ Clinical exarmanation [edema,

cumulative fluid balance, weight) EVLW increasa
. U|If&5lﬁﬂﬂﬂi|}hlﬂ, Ethﬂiﬂmmgfﬂﬁhﬁ'
+ Chest redicgraphs
= fAdvanced monitoring [TPTD, BLA)

3. PREVENTION

Minimize fluld intake:
= Restrict I fluids wnless absalutely
MECesLary

= Early use of norepinephrine to
reduce fluid accumulation

* Lse concentrated parenteral/
enteral rutrition Rormulas

= Limit sadium and chlaride
administration

Kyacardial edema
CWP increase

KIDNEYS

Eenal edema, RCS
Salt/H,0 retention 5. DE-RESUSCITATION

iGoal: Active fluid rermaoval in fluid
averleaded patierits whila r'l'lﬂil'll&l'l'lir'lg
hemadynamic stabélity
Methods:Pharmacological (diuretics)
ar Mechanical (RRT) or combination
When to Start/Stop: Based on fluid
respondivensss, sgns of tissue

mypoperfusion, and clinical contest.

GUT congestian
Yenous hypertension
AP increase, ACS

6. TAKE HOME MESSAGES

Liver congesticn
HCS

Tissue edema

# Fluid management in sepsis should mot be *one-size-fits-all
* Regular i'n-|:|u|1i|!|:|r|n,gh and tailored treatment strategies are crucial
]

¢ Early prevention 5 better than treatrment and can significantly imgrove autoomes.,




Window of Opportunity

Hydraulic Early Organ Overt Organ
Venous Strain Congestion Dysfunction

Microvascular
Derangements




Fluid Responsiveness vs Fluid Tolerance

B
Usual belief in critical care Hopeful belief in critical care

Fluid responsiveness Fluid responsiveness

| R

. e

Fluid tolerance Fluid tolerance
C D
Usual scenario in critical care Personalized scenario in critical care
Fluid responsiveness /’i\
Fluid Fluid
i responsiveness unresponsiveness

Fluid overload

Fluid Fluid
tolerance intolerance

st T / Hypovolemia

Fluid tolerance Left shift \/ Right shift
\ 4

Increased permeability Organ dysfunction
(capillary leak) Healing and repair
Glycocalyx damage

Decrease oncotic pressure
Decreased lymphatic drainage



Mean percentage of fluid accumulation
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