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Ti 1&8 AKI & bénh nhan COVID-19

Table 1 | Rates of AKI and RRT in hospitalized patients with COVID-19

Study N ICU Comorbidities AKI AKI (%) RRT (%) Mortality in Ref
Population (%) definition patients with
AKI (%)
China
Wuhan 116 0% HTN: 37%; DM:16%; CKD: 4% KDIGO 0% 4% NR S
Wuhan 99 23% CVD:40%; DM: 12% SCr 3% 9%;39% in NR .
>1.3 mg/dl ICU
Wuhan 138 26% HTN:31%; DM: 10%; CKD:3% KDIGO 4%; 8% in ICU 2%;6 %in NR d
ICU
Wuhan 333 17% HTN:32%; DM: 23% KDIGO 11% (46% stagel; 3% inlCU  57%;25%in &
23% stage 2; 31% stage 1; 75%
stage 3);43%in ICU stage 2; 90%;
staged
Wuhan 701 10% HTN:33%: DM:14%; CKD:2% KDIGO 5% (2% stage 1; 1% NR 34% in patients =
stage 2; 2% stage 3) with AKl on
admission
Wuhan 41 32% HTN: 15%; CVD:15%; DM:20% KDIGO 7%;23%in ICU 7%;23%in NR B
ICU
Wuhan 274 - HTN: 34%; CVD: 8%; DM:17% KDIGO 11% 1% NR g
Wuhan 191 26% HTN: 30%: DM: 19%; CKD: 1% KDIGO 15% 5% NR 20
Wuhan 52 100% CVD:23%; DM:17% KDIGO 29% 17% NR &
Wuhan 102 18% HTN: 28%; CVD: 10%; NR 20% 6% NR 12
DM: 11%; CKD: 4%
30 regions 1,099 5% HTN; 15%; DM: 7%; CKD: 0.7% KDIGO 0.5%; 6% in ICU 0.8%;12% NR c
inICU
Jiangsu 80 0 CVD:31%; CKD: 1% NR 3% 1% NR Y

Nadim et al. COVID-19-associated acute kidney injury: consensus report of the 25th Acute Disease Quality Initiative (ADQI) Workgroup



Ti 1&8 AKI & bénh nhan COVID-19

Study
Population

USA
Washington

New York

New York

N

ICU
(%)

100%

Comorbidities

CKD: 48%; ESRD: 10%

HTN 56%; CVD:18%;
CKD: 5%; ESRD: 4%

HTN: 60%; CVD: 23%;
DM: 37%; CKD: 14%

AKI
definition

Need for
RRT

KDIGO

Defined by
clinic notes
in EHR

AKI (%)

19%

24%

34%:78%in ICU

RRT (%) Mortality in Ref
patients with
AKIl (%)

NR NR 13

4%

14%; 35%
inICU

New York 257 100% HTN:63%;CVD: 19%:; NR NR 31% NR o8
DM: 36%; CKD: 14%
New York 5449 26% HTN:56%; CVD: 18%; KDIGO 37% (47% Stage 1; 23%inICU 35% 1"
DM: 33% 22 % Stage 2;31%
Stage 3); 76% in ICU
Louisiana 575 30% HTN: 72%; DM: 48%; KDIGO 28%;61%in ICU 15%;73% 50%;72%in 0
CKD: 29% inCU patients on RRT
Multicentre 2215 100% HTN:60%; CVD: 22%; KDIGO 43% 20% NR 19
DM:39%; CKD: 13%: ESRD:3% Stage 2
and 3
Europe
United 2,743 (April2020) 100% CVD:0.7%: ESRD: 2% Need for NR 20% (April) 80% (April) 18
Kingdom 10,547 (July 2020) RRT 27% (July)  57% (July)




Ti lé AKI & bénh nhan COVID-19

Global REnal Involvement of CORonavirus Disease 2019
(RECORD): A Systematic Review and Meta-Analysis of
Incidence, Risk Factors, and Clinical Outcomes

’.", Kam Wa Chan*, Kam Yan Yu?, Pak Wing Lee?, Kar Meng Lai* and a Sydney Chi-Wai Tang*"

iDepar_rren: of Medicine, Quesn Mary Hospital, The University of Hong Kong, Hong Kong, China
ZFaculty of Epidemiclogy and Population Health, London School of Hygiens & Tropical Medicine, Landon, United Kingdom

TABLE 1 | Global renal manifestations of COVID-19 patients.

Front. Med., 25 May 2021 | https://doi.org/10.3389/fmed.2021.678200

Renal manifestations COVID-19 patients from
the general population

COVID-19 patients
with kidney
transplant history

Pediatric COVID-19
patients

Incident acute kidney injury 20.40% (12.07-28.74)
17 studies, n = 18,569
Need of renal replacement therapy 2.97% (1.91-4.04)
15 studies, n = 12,966
Prevalence of proteinuria 52.09% (34.82-69.37)
five studies, n = 11,130
Prevalence of hematuria 45.38% (27.46-63.31)

three studies, n = 7,753

35.99% (26.20-45.79)
four studies, n = 180

12.65% (0.72-24.58)
four studies, n = 180

N/A

N/A

16.11% (5.14-27.08)
two studies, n = 43

5.54% (—1.14 t0 12.21)
two studies, n = 43

N/A

N/A

Patients with renal replacement therapy (RRT) history were excluded. The pooled incidence of acute kidney injury (AKI) and RRT (17 studies, n = 18,569) were 20.40 and 2.97%,
respectively, with considerable heterogeneity across provinces/states. The prevalence of proteinuria (five studies, n = 11,130) and hematuria (three studies, n = 7,753) were 52.09 and
45.38%, respectively. Although patients who had a transplant presented with a higher incidence of AKI and RRT, thefr odds of death among AKI patients were lower.



Hau qua cua AKI & bénh nhan COVID-19

Global REnal Involvement of CORonavirus Disease 2019

(RECORD): A Systematic Review and Meta-Analysis of
Incidence, Risk Factors, and Clinical Outcomes

’q Kam Wa Chan'', Kam Yan Yu®, Pak Wing Lee®, Kar Neng Lai* and .F_ Sydney Chi-Wai Tang™"'

1Depar.rr5n: of Medicing, Guean Mary Hospital, The University of Hong Kong, Hong Kong, China

ZFaculty of Epidemiclogy and Fopulation Health, London School of Hygiens & Tropical Medicine, Lenden, United Kinggdom

Front. Med., 25 May 2021 | https://doi.org/10.3389/fmed.2021.678200

Cdds ratio of AKI and death against day from symptom onset to admission

Matural-kog of cdds ratio of AKI and death

(OR=1.12,95%Cl =0.90-1.38,p = 0.314)

A0 u} 0 Jrai} an

Mean day rom symplom onset to admission

TABLE 2 | Prognosis associated with renal manifestations.

Mortality—pooled odds
ratio % (95% Cl)/n

Critical
presentation—
pooled odds ratio %
(95% Cl)/n

Acute kidney
injury

Stage 1

Stage 2

Stage 3

Renal
replacement
therapy

9.03 (5.45-14.94)
16 studies/11,948 patients

7.45 (2.98-18.67)
three studies/6,373 patients

24.64 (2.37-255.78)
two studies/5,782 patients

94.77 (10.25-876.37)
three studies/6,373 patients

19.69 (4.53-85.70)
10 studies/4,563 patients

17.58 (10.51-29.38)
10 studies/7,934
patients

N/A
N/A

N/A

34.98 (15.17-80.68)
10 studies/18,437
patients

Fatients with renal replacement therapy history were excluded. Pooled odds ratio {by
random effect model) of mortality and critical presentation with acute kidney injury. Critical
presentation was defined as intensive care admission.



Yéu to nguy co’ AKI & bn COVID-19

Box 1| Potential Risk Factors for COVID-19 AKI

Demographic risk factors * Lymphopaenia
* Older age * Elevated markers of inflammation,
+ Diabetes mellitus e.g. ferritin, C-reactive protein,
* Hypertension D-dimers
* Cardiovascular disease or congestive * Hypovolaemia/Tehydration
heart failure * Rhabdomyolysis
» High body mass index * Medication exposure, e.g. angiotensin-

converting-enzyme (ACE) inhibitors
and/or angiotensin-receptor blockers
(ARBs), statins, nonsteroidal
anti-inflammatory drugs (NSAIDs)

Risk factors for AKl during
hospitalization

* Chronic kidney disease

» Genetic risk factors (e.g. APOL1
genotype; ACE2 polymorphisms)

* Immunosuppressed state

» Smoking history

Risk factors for AKI at admission * Nephrotoxins (medications, contrast

* Severity of COVID-19 exposure)
* Degree of viraemia * Vasopressors
* Respiratory status * Ventilation, high positive end-expiratory
» Non-respiratory organ involvement, pressure
e.g.diarrhoea * Fluid dynamics (fluid overload or
* Leukocytosis hypovolaemia)

Nadim et al. COVID-19-associated acute kidney injury: consensus report of the 25th Acute Disease Quality Initiative (ADQI) Workgroup



SINH BENH HOC AKI & BENH NHAN COVID-19



Hau qua trén tim, phoi, than trong COVID-19

Lung injury

* Direct lung injury

* Hypoxic vasoconstriction

* Lung edema

* Micro- and macrovascular thrombosis

* Side effects of mechanical ventilation

* Pulmonary hypertension

* Ventilation/perfusion mismatch

* Inflammation and endothelial dysfunction

Heart injury

* Direct cardiac injury, myocarditis

* Left heart dysfunction

* Right heart dysfunction

* Cardiac arrhythmias

* Myocardial infarction

* Drug-induced cardiotoxicity

* Inflammation and endothelial dysfunction
* Septic cardiomyopathy

Kidney injury

* Direct kidney injury

* Acute renal dysfunction due venous congestion
* Increased vascular permeability

* Inflammation and endothelial dysfunction

* Renovascular microthrombus

* Vasoactive therapy

* Acute tubular necrosis secondary to septic or
cardiogenic shock

* Nephrotoxins

* Drugs-induced nephropathy

* Contrast induced nephropathy

Guven et al. Cardio-Pulmonary-Renal Consequences of Severe COVID-19 Cardiorenal Med . 2021 Jun 3;1-7.



Sinh bénh hoc AKI & bénh nhan COVID-19

Co ché gy bénh truc tiép

* SARS-CoV-2 tac dong truc tiép dén té bao
than: r6i loan chirc ndng ty lap thé, kich
hoat hé théng bo thé va dong mau.

* Vai tro cha phan &ng viém toan than va roi
loan hé mién dich trong AKI.

Co ché gay bénh gian tiép

* Hau qua toan than cua COVID-19 va cac
bién phap diéu tri gop phan gay AKI.

* “Organ crosstalk” cling la co ché quan
trong gay AKI @ bénh nhan COVID-19.

e Bénh ly nén clia bénh nhan cling gép phan
vao AKI.

Symptomatic or respiratory | Multi-organ involvement

o o

a  Asymptomatic

Viral phase

b Mechanism for AKI

Indirect effects

Direct viral effects

* Fluid management Organ * Fever or sepsis

* Mechanical crosstalk * Diarrhoea
ventilation

* Nephrotoxins l

* Hypovolaemia
* Acute tubular
injury

* Collapsing glomerulopathy
* Endothelial damage

* Coagulopathy

* Complement activation

¢ Inflammation

Nadim et al. COVID-19-associated acute kidney injury: consensus report of the 25th Acute Disease Quality Initiative (ADQI) Workgroup



Sinh bénh hoc AKI & bénh nhan COVID-19

Kidney invasion via SARS-CoV-2 entry in proximal \

/Vascular consequences of SARS-CoV-2
induced coagulopathy tubular cells and podocytes
VS [ Proximal convoluted tubule |
5 C. o Capillary
5 °b§tt:|”°t:i°“ lI:'Iy Acute proximal
b i tubular injury
~.
Coagulation Glomerule ]
o Podocyte 4 Podocyte
dysfunction
Imbalanced RAAS activation
< Glomerular dysfunction, Inflammation,
Mesanglum fibrosis, vasoconstriction

Fibrinoid necrosis, e
Glomerular ischemia @ - T 3
. - 4 Lung/heart dysfunction
caplllar N
s High level of PEEP

IL1-B ®
aﬁ'.“ﬁ Nephrotoxic drugs ——
‘ﬁ"’ Fluid restriction “—
[ Distal convoluted tubule } e 4
instability
A Unspecific kidney injury factors /

Gabarre P; et al. Intensive Care Med (2020) 46:1339-1348




Vai tro cua ACE2 & Hé Renin—angiotensin—
aldosterone (RAAS) trong nhiém SARS-CoV-2

e 047 " i

Angiotensinogen
Renin l
Angiotensin | » Angiotensin (1-9)
1
1
ACE l+ ACE
!
. . 1
K \ Angiotensin Il (1-8) » Angiotensin (1-7)
1
Angiotensin Il (1-8) e C
s N\
|
‘\
ARB e

P !

el RAAS activation Vasodilatation
L Vasoconstriction \Infla_r;\maftnon
N f Inflammation y Fibrosis
a FibW

Gabarre P; et al. Intensive Care Med (2020) 46:1339-1348



“Twong tac” gilra than va cac hé co quan khac

SARS-CoV-2 infection

Dysregulated iron homeostasis
Dysregulated erythropoiesis
Endothelial damage

—» Nosymptoms ------+

. Podocyte localisation
Cardiorenal Proximal tubule localisation H Uvolaemla » Mild symptoms «--
syndrome Mitochondrial dysfunction w 4 :
Acute tubular "V :
Cytokine storm Pneu monia Hypercoagulability
TNFa
Splenic L;
Hepatorenal Neuroimmune “—> +«—
syndrome Axis
IL- 10 Endothelial damage
j Microthrombi
e a Rhabdomyolysis
Microembolism
Hyper- Kidney infarction
i Yp i _’
volaemia
. Mechanical 4 .
DAMPS Endothe_hal Y ET Myocard]al _
dysfunction ECMO dysfunction
W - Ny Arterial
Immune ‘ 7 h ; underfilling
Y. - - D —
dysfunction - Microbiome - VEHOU.S
v, N <! Short-chain fatty acids - congestion
- g +—
Acute kidney injury

Ca, PO,, PTH, 1,25D,
PTH, FGF23, Klotho

Leaf DE. Seminarsin Nephrology, Vol 39, No 1, January 2019, pp 1-2 Ronco R; et al. Lancet Respir Med 2020; 8: 738-42



MO BENH HOC THAN O BENH NHAN
COVID-19 CO AKI



xep ph| dai va tang
san biéu mo (Jones
methenamine silver;
X400).

bo’ ban chai, glam 6 |
bao chat va co nhan .'_
phan trng bao gom hinh £7° <
anh phan bao khu trd
(mai tén), (hematoxylin-
eosin; X400).

d. Hinh anh |uwoi
ong trong té bao noi
moé cau than (mi
tén) (X30,000).

c. Chan té bao c6 chan
bi bet (X6000)

Larsen CP; et al. Kidney Int Rep (2020) 5, 935-939



MO bénh hoc than ¢ bn COVID-19 c6 AKI

Nhudm mién dich huynh quang gian tiép bang khang thé khang—SARS-
CoV nucleoprotein: co sw hién dién cua virus tai mé than bn COVID-19

Hua Su et al; Kidney International (2020) 98, 219-227



MO bénh hoc than & bn COVID-19 c6 AKI

" Jo4T *

A: Hoai t&r dng than cap thwdng biéu hién B: Xo hoa cau than mot phan, xep phan
b&i sw tich luy xac té bao trong long 6ng dang lanh, co cac hat do tai hap thu protein
than xa (periodic acid-Schiff [PAS]: & té bao c6 chan (trai: PAS; phai: FITC IgG
X200). Immunofluorescence stain: X400).

Sharma P; et al. JASN 31: 1948-1958, 2020



MO bénh hoc than & bn COVID-19 co6 AKI

(C) Can nau dd trong 6ng than bn bj huy (D) Xo hoa cau than & bn dai thdo dwdng
co, nhuém dwong tinh v&i myoglobin dang nét sém va lan tod (H&E, X400).
(phia trén, hematoxylin va eosin [H&E];

phia dwdi, nhudbm hoa moé mién dich

myoglobin: X200).

Sharma P; et al. JASN 31: 1948-1958, 2020



(G) Nhuém hod md 7 "
mién dich am tinh .. . ~

(F) Liém té bao tai
cau than va xung
quanh 6ng than bi
ton thwong, té bao
biéu md éng than bi
det trén bn ANCA
(PAS, X200).

: Chuirng ]
(H) MO phGi nhuém

. hoa m6 mién dich

- )

SARS-CoV-2
(X200).

.- dwong tinh SARS-
- CoV-2 (X200).

Sharma P; et al. JASN 31: 1948-1958, 2020



PIEU TRI AKI @ BENH NHAN COVID-19



Nguyén nhan gay AKI & bénh nhan COVID-19

&

| TMPRSS2
ACE2 receptor
‘AmphODEHIN
Ang |l activation ——» <«——— Directviral |
l Myeloud cell invasion @

activation

Complement  Reduced } \’ 1 \

activation Ang1-7  cytokine storm —

A\ 4

Tubular epithelial
Hem‘e\x i */ and podocyte ’

Hypercoagulability and damage

Microangiopathy
{} Rhabdomyolysis
Sepsis
2 AN <
<= <:> -Interstitial Inflamation
-y -Podocytopathy

Hypoxia and
Acute Cardiac and Lung Injury  hypotension

-Microangiopathy
-Collapsing glomerulopathy

Batlle D; et al. Acute Kidney Injuryin COVID-19: Emerging Evidence of a Distinct Pathophysiology. JASN July 2020, 31 (7) 1380-1383



Co ché soc trong COVID

e Giam thé tich: sdt, mat nudc, han ché dich (trong ARDS), théng khi
ap luvc duwong (PEEP cao, nam sap)

* D3n mach: mat trwong lwc mach mau, tai phan phoi mau...tvong
tw soc nhiém trung

e Tim: roi loan chi&rc nang tim (that trai, that phai) do SARS CoV2,
dong mac NMCT

e Tac nghén:thuyéntac ddng mach phai do SARS CoV2
Co ché soc trong COVID-19 kha phtrc tap, nén ding siéu am (POCUS)

dé danh gia nguyén nhan

Hollenberg. Hemodynamic profiles of shock in patients with COVID-19. The American Journal of Cardiology 2021. DOI: 10.1016/j.amjcard.2021.05.029
Michard. Critically ill patients with COVID-19: are they hemodynamically unstable and do we know why? Intensive Care Med (2021) 47:254—-255




Bl dich trong soc COVID (theo phac do)

COVID-SSC Nén &p dung chién lwgc bl dich than Khdng con khgyén cao 30mlkg
[Intensive Care Med (2020) trong (conservative fluid strategy) hon  Khuyén cao yéu (weak
46:854—-887] la bu dich tw do (liberal fluid strategy)  suggestion)

WHO Trong giai doan dau: bl lwong dich it

[https:/Amwwv.who.int/publication  (250-500ml) moi 15-30 phit, kém danh
s-detail-redirect/10665-332299] gia dap tng bu dich

ACEP Bu dich méi 1an 500 ml (c6thé 1én dén  Lwong dich ¢b dinh 30 mi/kg
[Annals of Emerg Medicine. 2000 mI,hoéc 30 ml/kg) ’ khéng c6 co s& sinh ly
DOI:10.1016/j.annemergmed.20 Tut huyét ap kem: (1) dau hiéu giam  Dap (ng bu dich tuy: giai doan
21.02.006] twdi mau ngoai bién, (2) khéng c6 dau soéc, bénh nén

hiéu thira dich

Bu dich c6 thé 1a bién phap én dinh huyét ddng dau tay (trong giai doan sém)
nhwng nén sir dung mét cach than trong



Hau qua cua qua tai dich

= 'Phﬁ néo
}:: Giam tri gidc
Mé sang
— — 'l'imip lvctlnhmebtmo
Réi loan dan truyé Giam trao dbi khi
Giam co bop Giam d$ dan n& nhu mé phéi M “ m
Réi loan CN tam trwong Téng cdng thé

l-» Giam twéi mau than

T— e H&ng ap lwec mo ké
e R L’@:ﬂ: ey Giam dé loc céu than

Giam dé loc ciu than
HC ure mau cao
O mudi-nuwéc

HC ure mau cao
U mubi-nwéc

Phis rugt Phis mé ké

I:: Giam hap thu m ot m bach huyét
Liét rudt
Nhiém trung vét thwong
Cham lanh vét thuong
Loét ti

Claure-Del Granado and Mehta. BMC Nephrology (2016) 17:109



Increased
Venous
Pressure

Increased
Renal

Vascular

Resistance

Renal edema

* Tubular leakage

Raised interstial pressure

* Local inflammation
* Venous congestion

Extrinsic Pressure
(Intra-abdominal hypertension)

Bellomo, R., etal. (2017). "Acute kidneyinjuryinsepsis." Intensive Care Medicine 43(6): 816-828.

Raised Reduced
Tubular ulfrafilt['ation
Pressure gradient

Increased
Renal
Vascular
Resistance




Hiéu qua/bat loii ctia bu dich trong ARDS

Paw Tang tinh thAm mach mau

Thoéng khi ap lvc dwong

++

Venous return

Vignon, Evrard, Asfar, Chiumello.Fluid administration and monitoring in ARDS: which management? Intensive Care Med (2020) 46:2252—-2264



Chien lwore bu dich

ARDS

I I

1 1

CCE Lactate

Central Venous
Catheter

Arterial catheter

| ]

Isolated ARDS?

Yes

Give minimal fluids to maintain
hemodynamics

No
I

¢ Give fluids to restore hemodynamics
¢ Limit the amount of fluids?
* Early use of vasopressors?

Restrictive fluid strategy:

Limit impairment of lung function related
to fluid overload:

Monitoring with CCE and central
venous catheter:

¢« CVP  +ScVO, + P[v-alCO,

Adapt cautiously fluid intake:

Maintain organ perfusion versus limit
worsening of lung function

Monitoring with CCE and central
venous catheter:

«CVP  «ScVO, e« P[v-alCO,

Consider invasive monitoring:
TPTD or PAC

After vasopressor weaning > 12 hours

Normalize fluid balance:

¢ Furosemide?

¢ Furosemide + Albumin in hypoproteinemic patients?

Stabilization
and Evacuation
phases

Vignon, Evrard, Asfar .Fluid administration and monitoring in ARDS:
which management? Intensive Care Med (2020) 46:2252-2264



Thuoc van mach trong sé¢c COVID 19

COVID-SSC
[Intensive Care Med (2020)
46:854—-887]

WHO

[https://www.who.int/publication
s-detail-redirect/10665-332299]

ACEP

[Annals of Emerg Medicine.
DOI:10.1016/j.annemergmed.202
1.02.006]

Nén dung norepinephrine Khéng ndi rd thoi diém dung van

hon la cac loai thudc van
mach khac

Dung van mach sau hoac
trong khi bu dich dé dat
MAP = 65 mmHg

Cé thé dung van mach
dong thoi bu dich

mach va twong quan van
mach/dich truyén
Khuyén cdo yéu (weak suggestion)

Nguoi lon: norepinephrine
Tre em: epinephrine

Khéng co chirng clr rd rang vé viéc
nén s dung van mach sau khi da
bu moét lwong dich nhat dinh nao



ung—-kidney cross-tal

MECHANICAL VENTILATION ARDS

Hyperinflation Inflammation

: Y %/
y )
S&D o

N

Fluid overload

Blood gas
disturbances
1Pulmonary * Pulmonary * Hypoxic

vascular ---%  hypertension vasoconstriction alos Impaired gas
compliance * RV dysfunction, 1 BNP * Left/Right exchange
* Venous congestion shunting
|
R_espiratory a_nd 1Reserve volume I
diaphragmatic___ | Exercise capacity +Circulating IL-6, tAlveolar-capillary
contractile %

/
Electrolyte/Acid
base disorder
I

* Respiratory work
load

-
dysfunction 1Abdominal pressure PAI-1, sTNFR-l and Il

\

Neurohormonal activation
(RAAS, sympathetic, ADH)
1ANP

permeability

1 RENAL BLOOD FLOW CELL INFILTRATION/APOPTOSIS

1 PERFUSION PRESSURE ENDOTHELIAL DYSFUNCTION

+ RENAL RESISTIVE INDEX MICROVASCULAR

DYSREGULATION

: » Endothelial
Uremic s_olule ---»  dysfunction
retention * Pulmonary
| hypertension
Renal anemia * 1RV stress
\
RAAS activation

TUBULAR DAMAGE

+ TIMP-2*IGFBP7, KIM-1,
NGAL, IL-18, L-FABP

Am J Respir Crit Care Med, 2016

Leukocyte

trafficking
1+ Circulating IL-6,
Rg(note lung DAMPs
injury an.d *7" caspase 3, TNF-
apoptosis &
|
. 1ENaC, Na K-
1 Resolution
f sl od - ATPase,
alveolar edema aquaporin 5
+Vascular
permeability
Pulmonary
hemorrhage

®
- QQQ

GLOMERULAR DAMAGE

ALBUMINURIA



Tac déng cua ARDS & thé& may

trén chirc nang than

Capillary/alveolar injury
Protein-rich oedema

Riones 14y

Pneumonia

Ventilated ARDS

Normal

Inflammation/Immuno-mediated injury

4 Platelets/Platelet-derived microparticles
Pulmonary hypertension/RV dysfunction
Nephrotoxins

‘__>« i
Hypercapnia
Hypoxemia 4 Residual lung volume
4 Abdominal pressure

Biotrauma
Barotrauma
4IL-6, PAI-1
4 TNFR-1/2
Permissive
hypercapnia

Biotrauma
Risk of
hyperinflation

4 Intrathoracic pressure
Neurohormonal activation,
+ Abdominal pressure

AE-COPD

Damaged
alveoli

Mucous
superinfection

fisnss 43y

AE-COPD with NIV

A8

Death

4 Risk Damage ¥ GFR Failure

Partial Full
recovery recovery

Joannidis, M., Forni, L.G., Klein, S.J. etal. Lung—kidneyinteractionsincriticallyill

patients: consensus report of the Acute Disease Quality Initiative (ADQI) 21

Workgroup. Intensive Care Med 46, 654—672 (2020)



Lung—-kidney cross-talk

Intensive Care Med (2020) 46:654-672
https://doi.org/10.1007/500134-019-05869-7

CONFERENCE REPORTS AND EXPERT PANEL

Lung-kidney interactions in critically ill

patients: consensus report of the Acute Disease
Quality Initiative (ADQI) 21 Workgroup
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Lung—-kidney cross-talk

What are interventions or modifiable risk factors which may mitigate respiratory dysfunction among patients with AKI?

1. We recommend adherence to KDIGO guidelines for AKl management, as it may translate into improved pulmonary outcomes 1D

2. We suggest conservative fluid management and selected use of diuretics or ultrafiltration (RRT) in patients with AKl on IMV to improve 2C
respiratory function and decrease duration of IMV in patients with ARF/ARDS

3. We recommend delivery of RRT to mitigate the metabolic consequences of AKl particularly where acid-base derangement may affect 1D
ventilation

What are interventions or modifiable risk factors to mitigate AKI among patients with ARF/ARDS not requiring mechanical ventilation?
1. We recommend treating patients with ARF/ARDS according to the KDIGO guidelines who are at risk of or with AKI 1C

2. We suggest at least daily measurement of serum creatinine and regular monitoring of urine output in patients with severe ARF/ARDS to 1B
detect development of AKI

3. We recommend the implementation of adequate screening measures for early reorganization of pulmonary infections, followed by early  1C
initiation of appropriate antibiotic therapy, which is associated with lower risk of AKI

What are the interventions or modifiable risk factors to mitigate AKI among patients with ARF/ARDS requiring mechanical ventilation?

1. We recommend monitoring of tidal volumes and ventilation pressures and application of lung protective ventilation strategies in patients  1C
receiving IMV to reduce the risk of new or worsening AK|

2. We recommend monitoring and treatment of mechanically ventilated patients for hypotension, venous congestion, right heart failure, and 1B
intraabdominal hypertension, which can contribute to renal dysfunction

3. We suggest avoiding—if possible—specific ancillary interventions known to be associated with AKl, including fluid overload, nephrotoxin 2B
exposure, and high doses of iINO
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VENTILATORY SUPPORT IN COVID-19 PATIENTS

INITIAL ‘ INVASIVE MECHANICAL VENTILATION IN ARDS ADDITIONAL

APPROACH CARE

PRINCIPLES OF MV:

- LOW VT VENTILATION 4-8 ML/KG OF - CONSERVATIVE FLUID STRATEGY
PBW - PRONE POSITION

- TARGET PPLAT <30 CMH:0 - NITRIX OXIDE: RESCUE THERAPY

- TARGET DRIVING PRESSURE <15 - V-V OR V-A ECMO: IN REFRACTORY
CMH:0 HYPOXEMIA

- SPO; GOAL: NO HIGHER THAN 96%

ADEQUATE USE
OF INDIVIDUAL
PROTECTION
EQUIPMENT

CARDIAC OUTPUT
MONITORS,
ECHOCARDIOGRAPHY,
MARKERS OF TISSUE
OXYGENATION

SpO.< 92%: initiate
supplemental oxygen OXYMETRY, GAS
ANALYSIS, LUNG
ULTRASOUND,
RESPIRATORY MECHANIC,
ELETRICAL IMPEDANCE
TOMOGRAPHY

+ ELASTANCE, :
+ COMPLIANCE, GROUND-GLASS
SpO: goal: no + RESPONSE PEEP, | | LESIONS, INTERSTITIAL
higher than 96% + LUNG WEIGHT BY AND NON-ALVEOLAR
| CHEST CT )\ EDEMA

ANALGESIA, SEDATION
AND NEUROMUSCULAR
BLOCKING

PRONE POSITION COULD
BE USED AS A STRATEGY
TO INCREASE
OXYGENATION

Persistent hypoxem Vt 6-8mli/kg
start HNFC or BIPAP PBW*, PEEP

8-10cmH.0 EARLY ENTERAL

NUTRITION AND
OBJECTIVE: GLYCEMIC CONTROL
0, 92 - 96%
$99:92 + ELASTANCE,
+ COMPLIANCE,

BILATERAL
POSSIBLE ARDS: + RESPONSE PEEP AND DIFFUSE

$p0./FiO2 ratio < 315, + LUNG WEIGHT BY
PO/ T j | ALVEOLAR EDEMA

THROMBOPROPHYLAXIS

RENAL SUPPORTIVE
THERAPY; CONSIDER
CVVH

\

RATIONAL USE OF
ANTIBIOTICS

IF THERE IS | Vt<6ML/KG PRONE POSITION AND |
CLINICAL WORSENING OR PBW?, DRIVING ALVEOLAR
REFRACTORY HYPOXEMIA: PRESSURE <14 RECRUITMENT

OROTRACHEAL CMH,0, +PEEP MANEUVERS REHABILITATION

INTUBATION




Chiéen lwoc thé may trong COVID-19

Ventilation management and clinical outcomes in invasively Ventilation support

ventilated patie nts with COVI D-19 (PROVE NT-COVI D) Mode of ventilation

a national, multicentre, observational cohort study Volume-controlled ventilation 104/551 (19%)

Michela Botta, Anissa M Tsonas, Janesh Pillay, Leonoor S Boers, Anna Geke Algera, Lieuwe D | Bos, Dave A Dongelmans, Marcus W Hollmann, Pressure-controlled ventilation 284/551 (52%)

Janneke Horn, Alexander P ] Vlaar, Marcus | Schultz, Ary Serpa Neto, Frederique Paulus, for the PROVENT-COVID Collaborative Group* Pressure-support ventilation 21/551 (4%)
Vital signs Synchronised intermittent mandatory 36/551 (7%)
Mean arterial pressure, mm Hg 84-0 (74-0-98.9) ventilation
Heart rate, beats per min 89-0 (76-0-102-0) Airway pressure release ventilation 18/551 (3%)
Laboratory tests INTELLIVENT adaptive support ventilation 32/551 (6%)
pH 736 (730-7-42) Other 56/551 (10%)
Fa0, mmHg 833(711-1013) Tidal volume, mL/kg predicted bodyweight 6-3(5-7-7-1)
Pa0,/Fi0, 158-8 (128-6-200-5)
partial pressure of CO,, mmHg 435 (375-51.0) Positive end-expiratory pressure, cm H,0 14-0 (11-0-15-0)
Lactate, mmol/L 11 (0-9-1-4) Peak pressure, cmH,0 27-0 (24-0-31-0)
Creatinine, pmol/L 74-0 (62-0-98-0) Driving pressure, cmH,0 14-0 (11-2-16-0)
Other Mechanical power, J/min 17-7 (14-2-22-3)
Continuous sedation 532/551 (97%) Respiratory system compliance, mL/cm H,0 31-9(26-0-39-9)
Use of neuromuscular blockade 126/532 (24%) Total respiratory rate, breaths per min 20-0 (18-0-24-0)

Duration of neuromuscular blockade, h* 8-0(8-0-16-0)

Vasopressor use 430/551 (78%) FiO, 0-60 (0-50-0-80)
Fluid balance, mL 584-0 (32-7-13275) 5p0,/Fi0, 1529 (118-7-190-0)
Urine output, mL 635-0 (335-0-1130-0) End tidal CO,, mmHg 36-8 (32.0-42-8)
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Highr

consensus report of the 25th

Acute Disease Quality Initiative (ADQI)
Workgroup

E’ Direct viral effect: - Indirect effects: - Clinical management effects:
= Coronavirus * Hypervolaemia * Superinfection * Nephrotoxins

o r— kidney infection * Injury to the lungs * Rhabdomyolysis * Hypervolaemia

c * Systemic inflammation e Formation of thrombi * Lung-kidney crosstalk

COVID-19-associated acute kidney

Mitra K. Nadim', Lui G. Forni®??3, Ravindra L. Mehta*, Michael J. Connor Jr?,




Diéu tri thay thé than (RRT)
o bn COVID-19 c6 AKI

Critically ill patients with AKI necessitating RRT

v

v

v

h 4
Indications Preparation —p  Prescription Delivery —» Monitoring
Oliguria with refractory Vascular access 212.5 Select CRRT as preferred Ensure catheter function Check catheter position
hypervolaemia; French; preferably madality in CVWHD/CVVHDF (after pronation)

hyperkalaemia; severe
acidosis; azotaemia

In the presence of cytokine
release syndrome, consider
extracorporeal techniques
for cytokine removal even
in the absence of AKI:
MCO/HCQ dialysers or
haemadsorption devices
for special cases* or in the
setting of RCTs only

Consider the need for
multiple organ support
therapy (eg, low-flow
ECCO,R)

Consider running RRT in
conjunction with ECMO

use right jugular vein;
anchor firmly to avoid
displacement; avoid
connection to ECMO circuit

v

Ensure availability of CRRT
machine and additional
supplies, dialysers, special
membranes or sorbent
cartridges, decarbonisers,
circuits

Plan personnel shifts and
check certified skills

made; set blood flow higher
than 150 mL/min

Set anticoagulation with
RCA using 4% trisodium
citrate (initial dose

3-5 mmol/L of treated
blood), or LMWH (initial
dose 3-5 mg/h), or UFH
(initial dose 10-15 IU/kg
per h)

Prescribe a dose of CRRT
at 25-30 mL/kg per h
targeting minimum
delivery of 20-25 mL/kg
perh

Set daily fluid balance and
net ultrafiltration rate on
the basis of fluid status and
haemodynamic tolerance

Avoid recirculation

Avoid filtration fraction
>20%

Calculate treatment
downtime

Match net ultrafiltration
with other components
of fluid balance

Change filter every 24 h
if possible

Ensure that different
extracorporeal support
systems are integrated
and optimised

T

A

Check circuit patency
(pressures)

If on RCA, set target
post-filter Ca* to
0-25-0-35 mmol/L

If on LMWH, set target
anti-Xa activity to
0-25-0-35 IU/mL

If on UFH, settarget aPTT
to 60-90s

Check patient's and
treatment fluid balance

Check patient's
haemodynamics

Monitor dialysate/filtrate
effluent rate (dose
calculation)

]

|

Ronco R; et al. Lancet Respir Med 2020; 8: 738—42
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Pat catheter

Nguy co’ cua khang dong
Mat dién giai

Mat chat dinh duwdng

Khé khan chinh liéu thuéc
Qua tai cong viéc

hi phiy té
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Table 3 | Recommendations for RRT use in patients with COVID-19 AKI
Considerations RRT management for COVID-19 AKI

RRT indications Consider acute RRT when metabolic and fluid demands
exceed total kidney capacity

Consider the broader clinical context and conditions
that can be modified by RRT rather than BUN or

creatinine alone when determining the need for
RRT initiation

Acute Disease Quality Initiative 25. Nature Reviews Nephrology. Published 15 October 2020.
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Renal Support for Acute Kidney Injury in the @Cmmm
Developing World

Kidney IntRep. 2017 Jul; 2(4): 559-578.

Rajeev A. Annigeri', Marlies Ostermann?, Ashita Tolwani®, Armando Vazquez-Rangel®,

\/ M [:rc d.(’\) né ng AKI Daniela Ponce”, Arvind Bagga®, Rajasekara Chakravarthi’ and Ravindra L. Mehta®, for the

Acute Dialysis Quality Initiative (ADQI) Consensus Group

v’ Chiéu hudng tién trién cta AKI

v' RL chirc ndng cac co quan khac mm m,_,,,,
ngoai than '““

v Kha nang phuc hoi
v’ Bénh nén

v Tinh kha thi

v Nguy co ctia RRT

Figure 1. Factors to consider for renal replacement therapy (RRT)
initiation in acute kidney injury.
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Presence of life-threatening complications of AKI
which cannot be reversed quickly by simple means?

,l,No

Optimize hemodynamics:
* Ensure adequate intravascular volume repletion
* Correct hypotension, aim for MAP 65mmHg or more
Discontinue nephrotoxic drugs if possible

v

dysfunction, severity of iliness and AKI trends

LReguIar assessment of volume status, non-renal organ

!

Persistent AKland any of the following?
Urine output <500-600mi/24h
Progressive acidosis
Progressive fluid accumulation, esp >10% BW
Worsening dysfunction of non-renal organs

Yes )[

Start RRT
(if appropriate)

]

I No

Yes
>

Consider RRT
(if appropriate)

]

40
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Selection of modality should be based on patient needs,
ocal expertise and availability of staff and equipment

Prolonged modes of RRT (CRRT, PIRRT, SLED or PD) should
ve considered for haemodynamically unstable patients,
those with marked fluid overload, or in whom shifts in fluid
balance are poorly tolerated

CVVHD or CVVHDF modality and minimizing post-filter
replacement fluid in patients who are on CRRT will
decrease the filtration fraction and reduce the risk of
circuit clotting

Acute Disease Quality Initiative 25. Nature Reviews Nephrology. Published 15 October 2020.
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RRT dose

Vascular access

CRRT: delivered effluent flow rate of 20-25 ml/kg/h
(prescribed dose of 25-30 ml/kg/h)

IHD or PIRRT: minimum three times per week (alternate days)

Interruption of prolonged RRT modality (CRRT, PIRRT or
SLED) sessions due to circuit clotting can have a substantial
impact on the actual delivered dose and the dose may
therefore need to be adjusted to account for this disruption

Right l] is the preferred site

Prone position, obesity and hypercoagulability may affect
vascular access performance

Acute Disease Quality Initiative 25. Nature Reviews Nephrology. Published 15 October 2020.



KHUYEN CAO VE RRT O BN COVID-19

* Catheter: chon TM canh P dé dam bao du lwu lvong
Do COVID 19 c6 tinh trang tang dong:
—Liéu heparin UF duy tri 10 IU/kg/gi®, nhwng cé thé dén 15-
20 1U/kg/gio dé ngan ddng hé thdng tuan hoan ngoai co thé
—Blood flow > 150 ml/phut, mode CVVHD dé gidm ddng qua
loc

Ronco C et al. Blood Purif DOI: 10.1159/000508125. Published online: May 26, 2020



Tac déng cua RRT & ECMO [én chlrc nang
phoi + than

Susceptibility Stress Subclinical AKI AKl stages 1-2-3 CKD ESKD/RRT
Isch ; Necrosis Apoptosis Fibrosis - Sclerosis
schemia
reperfu5|on %E
/?QX e TGXICI'ly /“><.\,< e \7r\><_3§<f /\\\%‘,&M
Normal 4 Risk Damage + GFR Failure Death |
i
i
“
i
|

Flmd retentlon f/
Humoral and cellular effects

Failure
Gas blender H H
ECMO Timing
— Protection Modality
0, 7 Ei
sl I Modality Intensity
ﬁ""’I - Coagulation Biocompatibility
€0 oxygenator

Combination of extracorporeal devices

Joannidis, M., Forni, L.G., Klein, S.J. etal. Lung—kidneyinteractionsincriticallyill

patients: consensus report of the Acute Disease Quality Initiative (ADQI) 21

Workgroup. Intensive Care Med 46, 654—672 (2020)



RRT & ECMO trong ARDS

™)

Lung-kidney interactions in critically ill
patients: consensus report of the Acute Disease
Quality Initiative (ADQI) 21 Workgroup

Michael Joannidis'*®, Lui G. Forni%*, Sebastian J. Klein'#, Patrick M. Honore®, Kianoush Kashani®,

What is the impact of RRT on lung function?

1. We suggest, that during RRT in patients with COPD with metabolic compensation, the correction of compensatory metabolic alkalosis
should be as slow as tolerated, to avoid development of acidosis

What is the impact of ECMO on kidney function?
1. We recommend close monitoring for haemolysis and markers of coagulation and inflammation

2. We recommend that in patients undergoing ECMO, kidney function should be monitored routinely with at least daily serum creatinine
measurements and fluid balance assessment

Are combinations of extracorporeal lung and renal support protective for organ function?

1. We recommend initiation of CRRT should be based on absolute and relative indications for critically ill patients, given there is no evidence
of benefit for combining ECMO therapy with pre-emptive use of CRRT

2.We do not recommend the use of CRRT and/or haemoabsorption with the sole intention to clear pro-/anti-inflammatory mediators during
ECMO

2D

1C
1C

1C




RRT trong AKI & bn COVID-19

Critically ill patients with AKI necessitating RRT

v v v v v

Indications —» Preparation —p  Prescription —» Delivery —» Monitoring
Oliguria with refractory Vascular access 212.5 Select CRRT as preferred Ensure catheter function Check catheter position
hypewolaem.la; Frenc.h; pfeferably ‘ modalityin WVHD!CWHDF Avoid recirculation (after pronation)
hyperkalaemia; severe use right jugular vein; made; set blood flow higher Check circuit patenc
acidosis; azotaemia anchor firmly to avoid than 150 mL/min Avoid filtration fraction o] P y
e o Set anticoagulation with >20% P
connection to ECMO circuit . 9 S If on RCA, set target
| RCA using 4% trisodium Calculate treatment post-filter Ca* to
In the presence of cytokine i initi i ]
p yt ¢ citrate (initial dose downtime 0-25-0-35 mmol/L

release syndrome, consider 3-5 mmol/L of treated

extracorporeal techniques Ensure availability of CRRT blood), or LMWH (initial Match net ultrafiltration

If on LMWH, set target
with other components ' 9

for cytokine removal even machine and additional dose 3-5 mg/h), or UFH £ fluid bal anti-Xa activity to
in the absence of AKI: supplies, dialysers, special (initial dose 10-15 IU/kg offluid balance 0-25-0-35 IU/mL
MCO/HCQ dialysers or membranes or sorbent perh) Change filter every 24 h
haemadsorption devices cartridges, decarbonisers, P be ad £ CRRT if possible Ifog UFF, settarget akiil
for special cases* or in the circuits atrezsscn30 ;L?I(S:;er h E that different t060-90s
tting of RCTs onl ‘ - nsure that differen N

setting oTRLIs only Plan personnel shifts and targeting minimum extracorporeal support Check pat'i]ntzir;?
Consider the need for check certified skills delivery of 20-25 mL/kg systems are integrated treatment fluid balance
multiple organ support perh and optimised Check patient's
therapy (eg, low-flo [
ECCOPI?ZF)( g fow-tlow Set daily fluid balance and A Bzemodypamics

: net ultrafiltration rate on Monitor dialysate/filtrate
Consider running RRT in the basis of fluid status and effluent rate (dose
conjunction with ECMO haemodynamic tolerance calculation)

1 |

Ronco R; et al. Lancet Respir Med 2020; 8: 738—42




Classification of COVID-19 disease states and
potential therapeutic targets

Stage | Stage Il Stage lll
(Early Infection) (Pulmonary Phase) (Hyperinflammation Phase)
|
: A , B

: Host inflammatory response phase

Time course

Mild constitutional symptoms
Fever >99.6°F

Shortness of Breath without
(11A) and with Hypoxia (11B)
(Pa02/Fi02<300mmHg)

ARDS
SIRS/Shock
Cardiac Failure

Clinical
Symptoms

Dry Cough

Elevated inflammatory markers
(CRP, LDH, IL-6, D-dimer, ferritin)
Troponin, NT-proBNP elevation

Abnormal chest imaging
Transaminitis
Low-normal procalcitonin

Clinical Signs

Lymphopenia

l l Severity of lliness

Siddigi et al. COVID-19illness in native and immunosuppressed states: A clinical-therapeutic staging proposal.J Heart Lung Transplant 2020 May;39(5):405-407



The COVID-19 Cytokine Signature

May help identify developing signs that
could be used to monitor/treat patients

Cytokine storm - produces

immunopathogenic damage to tissues

and organs

* This phenomenon occurs even if the
immune response seeks to eradicate
the virus

Complex network of interactions that
make it difficult to target a single
cytokine

Sun X, et al. Cytokine Growth Factor Rev. 2020;53:38-42.

Cytokine Clinical features
- 5 Fever
IFN-y = 2
t\\\% Impaired hematopoietic
\// function
TNF-a ¢ ‘:'-\/\,‘\\ = ~ -
/A Disseminated intravascular
"/ '\ coagulation
IL-1P il\ ¥ Decreased serum protein
. ~ Debilitating
IL-6 T - Hyperlipidemia
\ "\~ liver damage
IL-18 \ Acute kidney injury

' Anemia

‘VAcute phase protein



Blood purification treatment options In
COVID-19

Stage of Moderate or severe disease Multiple organ failure

disease
| * COVID-19 pneumonia * ARDS
* Myocardial infarction or m OlECUlar patterns

* Hypercoagulability or
myocarditis

| hyperviscosity « AKI HCO: high cut-off

* Sepsis or septic shock due

DAMPs: damage-associated

: . i to super-imposed infection . I
'+ SARS-CoV-2 Neutrophil Macrophage « Hypercoagulability or H P ' haem OperfUSI()n
KD 3 Q IR MCO: medium cut-off
g %f:} Q " PAMPs  Uraemic toxins PAMPs: pathogen-associated
S . (e.g. endotoxin) * Myoglobin
3% ¢ “IL-6 : N o molecular patterns
3£ DO o= > U TN L ﬁ «> Q@ H
S8 * DAMPs |
a) ' . e
. . *» Endotheliitis .. 0 © Cﬁ’ ® H. H?
. ® Activation of 00 @ ® © : o ©
- . endothelial cells ® : ©
c : ;
E : Prevention or mitigation l Prevention of progression
S of organ damage l of organ failure
€5 |
- ~ * Circulating mediators
2 T » Circulating mediators | (cytokines, DAMPs, PAMPs)
© o (cytokines, DAMPs) : * Myoglobin
55 * SARS-CoV-2 virus? ~ *Fluid overload
=R ! * Uraemic solute retention
o ! i * HP for cytokine or
E | * HP for cytokine removal ! endotoxin removal
o 2 * TPE ; * RRT with adsorptive and Acute Disease Quality Initiative 25.
AT = Al PP OIS [z L 1“:’;,%0 or HCO membranes Nature Reviews Nephrology.
o € : Published 15 October 2020.
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Critically ill patients with AKI necessitating RRT

v

v

v

v

h 4
Indications Preparation —p  Prescription Delivery Monitoring
Oliguria with refractory Vascular access 212.5 Select CRRT as preferred Ensure catheter function Check catheter position
hypervolaemia; French; preferably madality in CVWHD/CVVHDF (after pronation)

hyperkalaemia; severe
acidosis; azotaemia

In the presence of cytokine
release syndrome, consider
extracorporeal techniques
for cytokine removal even
in the absence of AKI:
MCO/HCQ dialysers or
haemadsorption devices
for special cases* or in the

setting of RCTs only

Consider the need for
multiple organ support
therapy (eg, low-flow
ECCO,R)

Consider running RRT in
conjunction with ECMO

use right jugular vein;
anchor firmly to avoid
displacement; avoid
connection to ECMO circuit

v

Ensure availability of CRRT
machine and additional
supplies, dialysers, special
membranes or sorbent
cartridges, decarbonisers,
circuits

Plan personnel shifts and
check certified skills

made; set blood flow higher
than 150 mL/min

Set anticoagulation with
RCA using 4% trisodium
citrate (initial dose

3-5 mmol/L of treated
blood), or LMWH (initial
dose 3-5 mg/h), or UFH
(initial dose 10-15 IU/kg
per h)

Prescribe a dose of CRRT
at 25-30 mL/kg per h
targeting minimum
delivery of 20-25 mL/kg
perh

Set daily fluid balance and
net ultrafiltration rate on
the basis of fluid status and
haemodynamic tolerance

Avoid recirculation

Avoid filtration fraction
>20%

Calculate treatment
downtime

Match net ultrafiltration
with other components
of fluid balance

Change filter every 24 h

if possible

nsure that differen
extracorporeal support
systems are integrated
and optimised

T

A

Check circuit patency
(pressures)

If on RCA, set target
post-filter Ca* to
0-25-0-35 mmol/L

If on LMWH, set target
anti-Xa activity to
0-25-0-35 IU/mL

If on UFH, settarget aPTT
to 60-90s

Check patient's and
treatment fluid balance

Check patient's
haemodynamics

Monitor dialysate/filtrate
effluent rate (dose
calculation)

]

|

Ronco R; et al. Lancet Respir Med 2020; 8: 738—42




Step-wise plan to prepare for a surge in RRT
demand during a pandemic or disaster

( Pandemic or disaster 1

= Substantially increased local RRT _ * Increase in regional, national or
demand nc ; Reduced worldwide RRT demand

* Increased disposable consumption —— in <«—— * Interruption of disposable manufacture

due toillness-specific effects and insecure supply chains
* Increased disposable consumption * Lack of experienced staff to meet

due to effects of surge response increased workload

{ )

Goals Local responses Regional or national responses
Stage:
= * Develop local RRT surge plan * Consider RRT stockpiles
% Palicies, training * Maintain inventory of RRT devices * Secure supply chains
o and resources to * Widen staff RRT cross-training = Encourage local planning
y deal with RRT surge * Systems for co-ordination of RRT ¢ Industry response plan
o emergency response
= Review availability of RRT capacity « Centralized resource-
§ y * Optimize non-dialytic AKI allocation systems
Maintain availability management * Publicize clinical guidelines
§ of RRT to all requiring it * Reinforce RRT guidelines * Develop networks for
=2 * Review preferred RRT presciption inter-centre patient transfer
* Consider alternative RRT modes * Enable knowledge sharing
¥ l * Establish criteria for
2 * Consider triage allocation system resource allocation Acute Disease Quality Initiative 25.
@ ::"e grreatlestt goo(ti for * Involve independent clinicians in  National legal framework Nat RQ . ty NeDhrol
v € greatest number resource allocation * Communicate with alure keviews Nephrology.

stakeholders Published 15 October 2020.



KET LUAN

BN COVID-19 c6 ti l1é AKI khodang 20% va can diéu tri thay thé than 3%. Ti
|& nay tang cao o nhirng bn nang phai nhap ICU
AKI thuwong trong bénh canh ARDS, suy da co quan.

Co ché ‘gay AKI do tac dong truc tiép cla virus lén than va nhiéu co ché
glan tiép khac. Do d6, diéu tri ton thuong than cdp can lwu y diéu chinh
cac co ché gian tiép.

Chi dinh, liéu lwong, phuwong thirc khéng khac biét véi non-COVID-19
Co hién twong tang dong nén can chinh liéu khang déng, cai dat cac
thong so loc mau thich hgp dé tranh dong qua loc sdm

Con b3o cytokin gay tén thu‘o‘ng da co quan, ngoai diéu tri bang thudc,
cac phuong thuc loc mau hiap phu cytokine hay TPE cé thé can nhéc
nham muc dich giam tén thwong co quan.



Thank youl!




