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Abnormal coagulation parameters are associated with poor
prognosis in patients with novel coronavirus pneumonia

Ning Tang’ | Dengjuli®* | Xiong Wang' | Ziyong Sun’

Parameters Normal range Total (n = 183) Survivors (n = 162) Non-survivors (n = 21) P values

Age (years) 541+16.2 524+156 64.0+20.7 <.001
98/85 82/80 16/5 .035
75 (41.0%) 63 (38.9%) 12 (57.1%) 156

Sex (male/female)

With underlying diseases

On admission

PT (sec) 11.5-14.5 13.7 (13.1-14.6) 13.6(13.0-14.3) 15.5(14.4-16.3) <.001

APTT (sec) 29.0-42.0 41.6 (36.9-44.5) 41.2 (36.9-44.0) 44 .8 (40.2-51.0) .096

Fibrinogen (g/L) 2.0-4.0 4.55(83.66-5.17) 4.51 (3.65-5.09) 5.16 (3.74-5.69) 149

D-dimer (pg/mL) <0.50 0.66(0.38-1.50) 0.61 (0.35-1.29) 2.12(0.77-5.27) <.001

FDP (pg/mL) <5.0 4.0 (4.0-4.9) 4.0(4.0-4.3) 7.6 (4.0-23.4) <.001

AT (%) 80-120 91 (83-97) 91 (84-97) 84 (78-90) .096
Abbreviations: APTT, activated partial thromboplastin time; AT, antithrombin activity; FDP, fibrin degradation product; NCP, novel coronavirus
pneumonia; PT, prothrombin time (PT).
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Fibrinolysis

rebelem.com

Thromboelastogram (TEG)

Components Definition Normal Problem Treatment
L Values with...
R Time Time to start forming clot 5 - 10 minutes Coagulation FFP
Factors

K Time Time until clot reaches a fixed | 1 -3 minutes Fibrinogen Cryoprecipitate
strength

Alpha angle ed of hbnn accumulation 93 Fibrinogen Crvoprecipitate

Maximum Highest vertical amplitude of 50 -~ 70 mm Platelets Platelets and/or

Amplitude (MA) the TEG DDAVP

Lysis at 30 Minutes | Percentage of amplitude 0-8% Excess Tranexemic Acid

(LY30) reduction 30 minutes after Fibrinolysis and/or
maximum amplitude Aminocaproic Acid

F

JIBC cuHdpom umenu 71,4% ymepwux nayueHmos

3,3
0,8
80,0
74,0
0,3
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Clinical observation and management of COVID-19 patients

Taisheng Li%, Hongzhou Lu® and Wenhong Zhang®

“Department of Infectious Diseases, Peking Union Medical College t
Sciences, Beijing, People’s Republic of China; PShanghai Public Healtt
Infectious Diseases, Huashan Hospital, Shanghai Medical College, Ft
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Yan Zhang, M.D.
Meng Xiao, M.Sc.
Shulan Zhang, M.D.

DOI: 10.1056/NEJMc2007575

Coagulopathy and Antiphospholipid Antibodies
in Patients with Covid-19

Peking Union Medical College Hospital
Beijing, China

L

Lactate dehydrogenase (U/liter) 233

Creatinine (ymol/liter) 80 58 86

Creatine kinase (U/liter) 63 335 16

EGFR (ml/min/1.73 m?) 86.6 93.2 78.5

High-sensitivity cardiac troponin | (pg/ml) 3876.8 143 125.4

Prothrombin time (sec) 17.0 17.2 15.1

Activated partial-thromboplastin time (sec) 43.7 45.3 47.6

Fibrinogen (g/liter) 4.15 4.42 6.42

Fibrin degradation products (mg/liter) 85.5 81 7.3

p-dimer (mg/liter) >21.00 2.834 3.23

Serum ferritin (ug/liter) ND 2207.8 ND

Procalcitonin (ng/ml) 0.11 0.18 0.40

High-sensitivity C-reactive protein (mg/liter) 112.0 56.0 125.4

Antiphospholipid antibodies Anticardiolipin IgA, Anticardiolipin IgA, Anticardiolipin IgA,
anti—f3,-glycoprotein | anti—f3,-glycoprotein | anti—-f3,-glycoprotein |
IgA and IgG IgA and 1gG IgA and IgG

Imaging features Multiple cerebral infarctions ~ Multiple cerebral infarc-  Multiple cerebral infarctions

in bilateral frontal parietal tions in right frontal in frontal lobe, right fron-
occipital lobe and bilat- and bilateral parietal tal parietal temporal oc-
eral basal ganglia, brain lobe cipital lobe, and bilateral
stem, and bilateral cer- cerebellar hemispheres
ebellar hemispheres
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Detectable 2019-nCoV viral RNA in blood is a strong indicator for the further
clinical severity

Weilie Chen®, Yun Lan*, Xiaozhen Yuan®, Xilong Deng*, Yueping Li*, Xiaoli Cai, Liya Li, Ruiying He,
Yizhou Tan, Xizi Deng, Ming Gao, Guofang Tang, Lingzhai Zhao, Jinlin Wang, Qinghong Fan, Chunyan Wen,
Yuwei Tong, Yangbo Tang, Fengyu Hu, Feng Li and Xiaoping Tang

Guangzhou Eighth People’s Hospital, Guangzhou Medical University, Guangzhou, People’s Republic of China

ABSTRACT
The novel coronavirus (2019-nCoV) infection caused pneumonia. we retrospectively analyzed the virus presence in the
pharyngeal swab, blood, and the anal swab detected by real-time PCR in the clinical lab. Unexpectedly, the 2109-nCoV
RNA was readily detected in the blood (6 of 57 patients) and the anal swabs (11 of 28 patients). Importantly, all of the
6 patients with detectable viral RNA in the blood cohort progressed to severe symptom stage, indicating a strong
correlation of serum viral RNA with the disease severity (p-value =0.0001). Meanwhile, 8 of the 11 patients with annal
swab virus-positive was in severe clinical stage. However, the concentration of viral RNA in the anal swab (Ct value=
24 +39) was higher than in the blood (Ct value = 34 + 39) from patient 2, suggesting that the virus might replicate in
the digestive tract. Altogether, our results confirmed the presence of virus RNA in extra-pulmonary sites.
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BupycHasi Ha2py3Ka Koppesiupyem ¢ msixecmbio

3abosieeaHusi u Moxkem ornpedesiimb rPoO2HO3



Koppenﬂu,vm BUPYCHOMN HAarpy3Ku c TAXKECTbIO

TeyeHus 3aboneBaHUsa U ucxogamu

Clinical benefit/
market clearance

Viral load correlation

Dengue lethality correlates with high viral load yes
Ebola lethality correlates with high viral load yes

Hepatitis C pegylated IFN + ribavirin treatment yes/yes
disease severity and treatment response correlates with viral load yes

Herpes antiherpetic drugs yes/yes

HIV drug cocktails yes/yes
long-term nonresponders (<1,000 cpm) and ‘elite controllers’ yes

Influenza A Tamiflu yes/yes
Marburg plasmapheresis yes (1 patient)
Sin Nombre

> ; b

lethality correlates with high viral load yes

¢

Tullis R.H. et al., 2010



OcobeHHOCTHM NaToreHe3sa
U TeYyeHus

N\ | WfemogpacoyumapHbiu
5 CUHOPOM

XapakTtepusyeTcsi MOJIHUEHOCHOU rMNepLuUTOKUHEMUEN,
BbI3bIBaloOLWEN NOSIMOPraHHy0 HeAOCTaTOYHOCTb.

s 0Kono 50% OGOnbHbLIX MMEIOT NopaxXeHue Nerkux, BKr4vas
OCTPbIN pecnMpaTopHbIN ANCTPECC-CUHAPOM,

okosno 30% — nopaxeHue no4yek



MexaHn3mbl MHOYKLUUU BUPYCOM
remodaroumTapHoro cuHapoma
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Lllkana HScore ans AnarHOCTUKM BTOPUYHOrO
remocparountTapHoOro cuHagpoma

*SpumpoyumapHbil POCMOK — KOHLleHTpauusa remornodbuHa kposu 92 r/n nnu meHbLe,

Jneuko PHbIU POCMOK — YMCIO NeuKounToB B nepudepunyeckon kposu 5 x 109/n n meHbLue,

mpomb6oL PHbIU pocmok — yucno TpomoouutoB 110 x 109/n n MeHbLUe.

**OTCyT 3T uHdekuma BUY unn anutensHbIN NpMeM LMTOCTAaTUKOB (FMIOKOKOPTUKOCTepoUuabl,
_LIMKIMOCMOPUH, a3aTUONPUH 1 Ap.).

'Wumeprnpemauusi. Cymma 6annos 6onble 169 ¢ 93% 4yBCcTBUTENbLHOCTLIO U 86% cneundunyHOCTLIO
I h‘ _ FHO3 reMocaroLiUTapHOro CUHAPOMA.




Rational of Blood purification on COVID-19 Patients

Serum cytokine levels of IL-2R, IL-6, IL-10, and TNF-a were significantly higher in severe patients

than those in non severe patients (all , P<0.01).

Journal Pre-proof

THE JOURNAL OF

Risk factors for severity and mortality in adult COVID-19 inpatients in Wuhan

Xiaochen Li, MD, Shuyun Xu, MD, Muging Yu, MD, Ke Wang, MD, Yu Tao, MD,

IL-1B > 5 ng/L 51/306 (16.7%) 34/170 (20.0%) 17/136 (12.5%)

IL-2R >710 U/mL 164/309 (53.1%) 73/171 (42.7%) 91/138 (65.9%)

IL-6 >7 ng/L 221/312 (70.8%) 107/175 (61.1%) 114/137 (83.2%)

IL-8 >62 ng/L 24/309 (7.8%) 10/171 (5.9%) 14/137 (10.1%)

IL-10 >9.1 ng/L 83/307 (27.0%) 34/170 (20.0%) 49/170 (35.8%)

TNF-a >8.1 ng/L

182/309 (58.9%) 89/171 (52.1%) 93/138 (67.4%)

0.091
0.000
0.000

0.200

0.003




KymynaTueHasa rocnutanbHasgd CMepPTHOCTb NaLUEHTOB
C KopoHaBupycHoun nHodekumeu B 2019 roay

Kidney disease is associated with

in-hospital death of patients with COVID-19
Yichun Cheng'*, Ran Luo'?, Kun Wang"?, Meng Zhang',

l 'i) Check for updates

Zhixiang Wang', Lei Dong', Junhua Li', Ying Yao',

Shuwang Ge' and Gang Xu'

Kidney International (2020) 97, 829-838

Peak serum creatinine f Acute kidney injury
= <133 umol/l = >133 umol/l — Non-AKl — AKI
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Clinical course and risk factors for mortality of adult
inpatients with COVID-19 in Wuhan, China: a retrospective
cohort study

Fei Zhou™, Ting Yu™, Ronghui Du*, GuohuiFan®, YingLiu®, Zhibo Liu®, Jie Xiang™, Yeming Wang, Bin Song, Xiaoying Gu, Lulu Guan, Yuan Wei,
HuiLi, Xudong W, Jiuyang Xu, Shengjin Tu, Yi Zhang, Hua Chen, Bin Cao

lNocne 4 cym. locne 7 cym.
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Clinical course and risk factors for mortality of adult

inpatients with COVID-19 in Wuhan, China: a retrospective
cohort study

Fei Zhou™, Ting Yu™, Ronghui Du*, GuohuiFan®, YingLiu®, Zhibo Liu®, Jie Xiang™, Yeming Wang, Bin Song, Xiaoying Gu, Lulu Guan, Yuan Wei,
HuiLi, Xudong W, Jiuyang Xu, Shengjin Tu, Yi Zhang, Hua Chen, Bin Cao
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Clinical course and risk factors for mortality of adult
inpatients with COVID-19 in Wuhan, China: a retrospective
cohort study

Fei Zhou™, Ting Yu™, Ronghui Du*, GuohuiFan®, YingLiu®, Zhibo Liu®, Jie Xiang™, Yeming Wang, Bin Song, Xiaoying Gu, Lulu Guan, Yuan Wei,
HuiLi, Xudong W, Jiuyang Xu, Shengjin Tu, Yi Zhang, Hua Chen, Bin Cao
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Clinical course and risk factors for mortality of adult
inpatients with COVID-19 in Wuhan, China: a retrospective
cohort study

Fei Zhou*, Ting Yu*, Ronghui Du*, GuohuiFan®, Ying Liu*, Zhibo Liu*, Jie Xiang*, Yeming Wang, Bin Song, Xiaoying Gu, Lulu Guan, Yuan Wei,
HuiLi, Xudong Wu, Jiuyang Xu, Shengjin Tu, Yi Zhang, Hua Chen, Bin Cao
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BapuaHTtbl TedeHna COVID-19

COVID-19: Subtypes of Infection

IFN-1
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4 WcnonbsoBaHue AINK npu COVID-19

Rational of Blood purification on COVID-19 Patients

National Health Commission & State Administration of Traditional Chinese Medicine
Recommended the Blood purification treatment for severe and critical ill patients

CucTtembl OUULLLEHUA KPOBMU, BKIKOYAA N1a3moobmeH, niasmo- u
remocopbuuio moryT yaanatb ¢akropbl BocnaneHusa u 610KuposaTtb
«LMTOKMHOBDbIW LUTOPM» M YMEHbLUATb NOBPEXAeHUe opraHu3ma
BOCMa/INTENIbHbIMU peakuamu. OHM MoryT 6biTb UCMNOJIb30BaHbI ANA
NleYeHUA TAXKENbIX U KPUTUUECKUX CyYaeB Ha paHHel 1 cpeaHei
CTaAuN LUTOKUHOBOTO LUTOPMA.

Management of coronavirus disease-19 (COVID-19): the Zhejiang
experience Recommended (ALSS) and blood purification treatment

for severe and critical ill patients

LLIoK 1 runokcemuma 66111 06bIYHO NPUYNHOA LLUTOKMHOBOTO

wropma. CucTembl UCKYCCTBEHHOW NOAAEPKKU NEYEHU U OUULLLEHUA

KpPOBWM MOTYT yAaAuUTb BOCNanuTeNbHble meguatopbl u 6a10knposaTtb

LUTOKMHOBbBI U WTOpMm. Kpome 3T0ro, oHu moryt 6biTb 0406peHbI

ANA coOXpaHeHUA 6anaHca }KUAKOCTU, INEKTPOINTOB, KUCIOTHO- Download URL :

LLLe/IOYHOTO PAaBHOBECCUA U TaKMM 06pa3om ynyyLInTb https://gmcc.alibabadoctor.com/prevention-
3¢pPEeKTUBHOCTb 1Ie4EHUA NALUEHTOB B KPUTUHECKOM COCTOAHUM manual#prevention_manual




Ucnonb3oBaHue IIK npu COVID-19

Diagnosis and Treatment Scheme for Novel Coronavirus Pneumonia

Edition V1L

National Health Commission of the People's Republic of China .

18 February 2020.




# 7.3 TREATMENT FOR SEVERE AND CRITICAL CASES
r

Principle

On the basis of symptomatic treatment, to actively prevent and ”
treat complications, underlying diseases, secondary infection, and
support organ function timely.

A) Respiratory support

| B) Circulatory support

. C) Treatment with plasma of convalescents
D) Other treatment measures

| . g
Z a) Glucocorticoids;

) b) Intestinal micro-ecological modulators can be used to maintain Q -

intestinal microecological balance and prevent secondary
bacterial infection.

c) Y naumMeHTOB B KPUTUYECKOM COCTOSAHUM C BbIpaXXeHHOU
‘ BOCMNanMTenbHON peakumen OOMKHO ObITb PaCCMOTPEHO

| n”cnonb3oBaHUe NylaamMoobmMeHa, nnasmocopouun,

. remocop6buumn, remocdunsrpaummn/nnasmodunsTpauum u
APYrMx aKCTpakopnopanbHbIX OpraH-noanepXXuBaroLmnx
| TexHonorun

g &Y




Ucnonb3oBaHue IMK npmn COVID-19

DOI: 10.3760/cma.).1ssn.1674-2397.2020.0003.

Chinese Journal of Clinical Infectious Diseases. 2020. 13 (00): E003-E003.+

o

Expert consensus

Application of Artificial Liver Blood Purification System in the
Treatment of Severe and Critical Pneumonia Caused by Novel

Coronavirus.

National Key Laboratory of Diagnosis and Treatment for Infectious Diseases. the National Center of

Clinical Medical Research for Infectious Diseases.

Corresponding author: Li Lanjuan.
Address: the First Affiliated Hospital of Zhejiang University Medical College. Hangzhou 310003.
Email: ljli@zju.edu.cn.
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1. Basic principle.

Artificial liver and blood purification system integrates plasma exchange, plasma adsorption.

hemoadsorption/hemoperfusion, blood/plasma filtration and other technologies, which can be used

to remove inflammatory mediators. endotoxin and middle and small molecular harmful toxins.

supplement albumin, coagulation factors and other beneficial substances, regulate water and

electrolyte, acid-base balance. It can block the "cytokine storm", reduce lung inflammation and

improve respiratory function; At the same time, it is helpful to restore the immune homeostasis,
improve the metabolic spectrum disorder, help the precise management of capacity, improve the
function of liver, kidney and other organs, so as to improve the success rate of treatment for severe

and critical novel coronavirus pneumonia patients and reduce the mortality rate..




2. Indication

Artificial liver support is indicated for the patients who match the criteria (1) + (2), or just criteria
(3) as below:.

(1) The concentration of inflammatory factors, such as interleukin-6 (IL-6) in blood is = 5 folds

of the upper limit of normal, or the daily rising rate 1s > 1 fold:.

(2) Pulmonary| imaging progressed rapidly, and the percentage of lung involvement showed by CT

or X-ray progressed = 10% daily:.

(3) Patients with underlying diseases requiring artificial liver treatment..

2. NMNoka3aHua
MeTtoabl 3K noka3aHbl y nauueHTOB, KoTopble umerot (1) + (2) kputepun mnu
TONnbKO (3) KpuTepumn:

(1) MNoBbIWweHNne KOHUEeHTpauuu pakTopoB BocnaneHus, Takux kak UJ1-6, B
KPOBMU 2 5 pa3 oT BepXxHeu rpaH1ubl HOPMbl UNN eXXeaHEeBHbIU NPUPOCT > 2
pas,

(2) BbisBneHue ¢ ncnonb3oBaHnemMm ogHoro s metoaos Busyanusauum (KT
unun Rh) 6bicTponporpeccupytowiero nopaxeHusa rnerkux 2 10% B CyTKu;

(3) MaumeHTbI, UMeOLWMe 3aboneBaHusa Tpebyrowme NPUMEeHeHUsA MeToaoB

'1 K

-




DOI: 10.3760/cma.j.issn.1674-2397.2020.0003

Chinese Journal of Clinical Infectious Diseases. 2020. 13 (00): EO03-E003.

(1) When plasma 1s available. plasma exchange combined with plasma adsorption or Double

Plasma Molecule Adsorption System (DPMAS). hemoadsorption‘hemoperfusion and
hemofiltration are recommended: the volume of plasma exchange (L) = body mass (kg) X (1/13) X
(1- Het/100). In case of plasma shortage. the volume of plasma exchange should be more than
2.000 mL.

(2) When plasma 1s unavailable or < 2.000 mL. combination with plasma adsorption or DPMAS
(Double Plasma Molecule Adsorption System). hemoadsorption/hemoperfusion and hemofiltration
are recommmended. If the patient 1s combining with renal insufficiency. sequential combination with

hemodialysis and/or CVVH should be conducted.

Bbi6op meTtopa IlK

(1) Ecnu docmynHa doHOpcKasi njaa3ma, nriasmooomMmeH B KOMOUHaLUN ¢
nrnasmocopo6umen unu DPMAS (MonekynsapHaa agcopObumMoHHas cuctema
M3 2-X KOJIOHOK), remocopouuneun n remocpunesrpaumen (oovema
nrnasmoobmeHa (n) = macca tena (kr) / 13 x (1-Ht/100); B cny4ae
OrpaHN4YeHHOro oobLema nnas3mbl 00 bLEeM NyIa3MoobMeHa AoNXKeH ObITb

Gonblue 2 n.)

(2) Ecnnu doHopckKasi nia3ma HedocmyrHa usu ee obbem < 2 j1, KOMOMHaUuUA
nrnasmocopo6uun nunu DPMAS (MonekynsipHas agcopbuuoHHas cuctema 13
2-X KOJFIOHOK), remocopbuuun n remocpunsTpaumm (ecnm y naumeHTa
nMeeTcs novyevyHas He4OCTAaTOYHOCTb NnocriegoBaTefibHaA KOMOUHauUuMA ¢
remoamnanusom u/wnu NBBIP)




Expert consensus.
The use of blood purification for critical novel coronavirus

pneumonia.

Chinese Society of Nephrology-



« THEORETICAL BASIS OF BLOOD PURIFICATION
AI;PLICATION IN THE TREATMENT OF CRITICAL COVID-19

Blood purification plays a variety of roles in the treatment
of patients with critical COVID-19, and can be used for
the treatment of critical COVID-19 and its complications.
In addition to continuous renal replacement therapy
_ (CRRT), blood purification such as hemoperfusion (HP),
. continuous plasma filtration adsorption (CPFA), plasma
exchange (TPE), double plasma molecular adsorption !
system (DPMAS) has also been applied to the treatment of #
~ critical COVID-19 patients.

CPFA, DPMAS is the representative of plasma adsorption " 3] -
to remove toxins, hemoperfusion is the representative of [ M.
direct blood adsorption to remove solutes, and these | /¥,
adsorption technologies are widely used in clinical \
" practi In the treatment of critical COVID-19,
plasma/blood adsorption technology has been applied to
nd remove inflammatory cytokines, and has
ertain curative effect.




SELECTION OF BLOOD PURIFICATION TECHNIQUE
’

3.1 In order to maintain the homeostasis, it is suggested that the
Indication of CRRT should be mainly non-renal indications. In order to
prevent and treat cytokine storm, early intervention can be appropriate.

. 3.2 It is suggested that the treatment mode of CRRT should be based on
. convection, and the substitution fluid should be increased appropriately

3.3 It is suggested that the membrane with good biocompatibility should
1 be selected for CRRT, and bicarbonate replacement solution should be
~ used

3.1. Ana noapepXaHuAa romeocTtasa peKoMeHAYeTCA YTOObI
paccMaTpuBanucb rmaBHbLIM OOpPa30oM «BHeENno4YeYHble» NoKa3aHusA K
MN3MNT (CRRT). Ana npegoTBpawieHns Uin nev4yeHnsa LUTOKMHOBOIO
LUTOpPMa Lenecoobpa3HoO paHee Hayasno fevyeHus.




.

3.4. PekomeHayeTcA 4YTOObLI NylasmMa U remocopobLmsi Ha4YMHaNucb
Ha paHHeu cTaauu BocnasieHUs NPy BbICOKMX KOHLUEHTpaUuunsaX
npoBocnanuTesnbHbIX UUTOKMHOB NpuCOVID-19.

At present, the cytokine adsorption column commonly used
= In clinic is non-specific adsorption column, which can not
o specifically remove pro-inflammatory cytokines. When
patients present with proinflammatory cytokines,
blood/plasma adsorption therapy is recommended

In the early stage of treatment, when the level of cytokines
IS high, adsorption therapy can be carried out every 12
hours, and gradually reduced to every 24 hours with the
)vement of inflammatory response.

Because a certain amount of albumin is lost during
tokine adsorption therapy, albumin supplementation
kine adsorption therapy is recommended.




3.5 It i1s recommended that plasmapheresis should be considered for patients
with severe COVID-19 when conditions permit.

3.6 It Is suggested to combine various blood purification techniques based on
CRRT, such as CRRT plus whole blood adsorption or CRRT plus plasma
adsorption.

Although high doses of CVVH or CVVHDF have a certain clearance effect
on inflammatory cytokines, their clearance ability is limited for the large
number of inflammatory cytokines produced by the body in critical COVID-
19 patients. Excessively increasing the dose of CVVH may increase the risk
of coagulation, hemodynamic instability and so on. Therefore, it is suggested

1 that the combination of whole blood or plasma adsorption technology on the
basis of stable volume balance of CRRT can further increase the clearance of
inflammatory cytokines.

Plasma adsorption often requires suspension of ultrafiltration, which may
lead to volume imbalance during treatment. Therefore, the choice of CRRT
plus . whole blood adsorption may be more conducive to hemodynamic
stability than plasma adsorption, but the risk of destruction of blood cell
components should be vigilant.

'_




» ANTICOAGULATION TECHNOLOGY

4.1 Selection of anticoagulation regimen without ECMO

Although AKI guidelines recommend topical citrate
anticoagulation as the anticoagulant regimen of choice for
CRRT, it may require careful consideration in critically il
patients with COVID-19. Patients with critical COVID-19 are
often associated with metabolic alkalosis, hypernatremia and
various degrees of liver injury, which may limit the use of
topical citrate anticoagulation in critical COVD-19.

Low molecular weight heparin can be given 60-80U/kg
Intravenous. Additional dose is not needed for short-term
therapy such as hemoperfusion, plasma adsorption or plasma
exchange, but for CRRT.

4.2 Selection of anticoagulation mode when combined
with ECMO

ECMO iIs mainly systemic heparinization as the main
anticoagulant mode, so it is generally believed that
' anticoagulants can no longer be used in the process of CRRT.

i
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- Management of patients on dialysis
4 and with kidney transplant
during COVID-19 coronavirus infection
Brescia Renal Covid Task Force (Mmanus)

6. MauunenTbl ¢ OII1, HyXXpawowmecsa B NPOAOINKUTENTbHOU
(nocTOAHHOU) 3aMecTUTeNbLHON NOYeYHOU Tepanuu

. [loka3aHusi: nauueHTbl ¢ 3 ctaguen O,
rocnutanuanpoBaHHblie B OPUT

Memod: NBBI'® B pexnme npe- nunum noctamniouum B gose >
25 Mr/kr/y

I Cmabunusauusi Kposu:.
| BBIOOP — UMTpPAT pernoHaribHo,

|| BbIOOpP — HedhpaKLUOHNPOBAHHbLIN rernapuH CUCTEMHO,
ll'BbIOOpP — Oe3 aHTUKOArynsiHTa.

T




Management of patients on dialysis

4 and with kidney transplant
during COVID-19 coronavirus infection
CytoSorb

YuyntbiBasi posib NpoBocnannMTenbHbIX ULUTOKUHOB B
natoreHe3e OPLC pekomeHAayeTcA:

1)Ecnun nauyneHTbl He COOTBETCTBYKT KPpUTEpPUAM
npuMeHeHus Touunmnaymaba — CytoSorb - Ne2

(2 npoueaypbl noapa[ ANUTENbHOCTLIO 24 4 Kaxaasn)

2)Ecnun y naumeHTa 3annaHmpoBaHa, HO He HavaTa
. Tepanua Touunmilymadbom — CytoSorb nocne
. NpUMeHeHna Touunmilymaba B TedyeHue 24-48 yacosB

1 7. NaumeHTsl ¢ OI1M, HyXXpgawWwmecss B 3aMeCTUTENTILHOU
. NoYevyHou Tepanuu c ucnosnb3oBaHUe remoamanusa
PekoMeHAayeTca ncnonb3oBatb Ananusartop Theranova ansa
yBeNMUYEHUS KnupeHca NpoBoCcnannTesibHbIX MOSIeKYN U
'LZ-npocseTHblﬁ LeHTPanbHbIU BEHO3HbIN KaTeTep
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EVMS

MEDICAL GROUP

EVMS CRITICAL CARE
COVID-19 MANAGEMENT PROTOCOL

Developed and updated by Paul Marik, MD
Chief of Pulmonary and Critical Care Medicine
Eastern Virginia Medical School, Norfolk, VA

April 15% 2020

URGENT! Please circulate as widely as possible. It is crucial that every pulmonologist, every critical care doctor
and nurse, every hospital administrator, every public health official receive this information immediately.
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l. Incubationé Il. Symptomatic lll. Early Pulmonary Phase | IV. Late Pulmonary Phase

Severity of illness

Time Course (days)

Ground-glass infiltrates [ + e +++ ++++ ]

Clinical Symptoms [ Fever, malaise, cough, ] [SOB — Mild hypoxia ][ Progressive hypoxia ]
headache, diarrhea <4 L/min N/C & aSat < 95%

Treatment approach [ Antiviral Rx } [ Anti-inflammatory: Immune Suppressive Rx ]

Potential therapies [ MP 40mg/day ] Methylprednisolone 80mg/day ]

[ Enoxaparin 40-60 mg/day ' Enoxaparin 1mg/kg s/c g 12 ]
[ ? Hydroxychloroquine 400/200 5 days ]

[ Vitamin C 500mg PO BID ( vitamin C3g v 4 6 ]

12. Treatment of secondary HLH (increasing Ferritin, CRP and transaminases)

e “High dose corticosteroids.” Methylprednisolone 120 mg g 8 hourly for at least 3 days, then
wean accruing to CRP, IL-6, Ferritin etc.

e Tocilizumab (IL-6 inhibitor) as per dosing guideline.
e Consider plasma exchange




-

lNeimambcs uzbexamb uHmMybauyuro, ecsiu 3mo 803MOXKHO

11. Escalation of respiratory support (steps); Try to avoid intubation if at all possible

e Accept “permissive hypoxemia” (keep O2 Saturation > 84%)

e N/C 1-6 L/min

e High Flow Nasal canula (HFNC) up to 60-80 L/min

e Trial of inhaled Flolan (epoprostenol)

e Attempt proning (cooperative repositioning-proning; see Figure)

¢ |Intubation ... by Expert intubator; Rapid sequence. No Bagging; Full PPE.
Crash/emergency intubations should be avoided.

¢ Volume protective ventilation; Lowest driving pressure and lowest PEEP as possible.
Keep driving pressures < 15 cmH-0.

e Moderate sedation to prevent self-extubation

e Trial of inhaled Flolan (epoprostenol)

Prone positioning

?? ECMO < 60 yrs. and no severe commodities/organ failure.




« O0opynoBaHuMe n pacxogHble MaTepuansl,

aBropusmpoBaHHbIU B CLLUA ana nedeHna COVID-19

|. JleueHMe noaTBEepPXKAEHHOU UNN HEN30EXKHON AbIXaTesSIbHOWU HeAOCTaTOYHOCTU

Spectra Optia Apheresis Terumo BCT, [Mna3amocop6buusa, 1. YmeHblweHue ypoBHa 09.04.2020

System mu Depuro D2000 Inc. nsa3mMooomeH ¢ npoBocnanuTenbHbIX
Adsorption Cartridge nnasmocopouven LUTOKUHOB
CytoSorb device, CytoSorbentsl CenektuBHas 1. YMeHbLieHue ypoBHA 10.04.2020
CytoSorb 300 mL nc. remocopouus npoBocnanuTesibHbIX
LUTOKUHOB LUTOKMHOB
oXiris Set device Baxter nBeBra 2. N3NT (CRRT) m 23.04.2020
Healthcare NnnNBBIro YyMeHblUeHNe YpoBHA
Corporation NneBraoe npoBocnanuTenbHbIX
LUTOKUHOB
Seraph 100 Microbind ExThera - 3. YMeHbweHue ypoBHA 17.04.2020
Affinity Blood Medical naTtoreHoB (BUPYCOB) U
l. Filterdevice Corporation BOCNanuUTenbHbIX
" MeauaTopoB

ll. MpoBeaeHue NPOAOIMKUTESNIbHON (MOCTOAHHOMN) 3aMeCTUTENbHOU NMO4Ye4YHOM Tepanumn

multiFiltrate PRO Fresenius NnBeBra 4 N3MNT (CRRT) 01.05.2020
Systemand multiBic/ Medical Care MMNBBIro
-multiPlus Solutions NnBBIra®




[NlokasaHus kK nposeaeHuto MK B CLUA npu nevyeHunm
4 COVID-19

NMauuneHTbl 18 neT u ctapwe ¢ noaTBepXxXaAeHHbIM anarHo3om COVID-19,
Haxoasawumecsa B OPUT c noaTBepxXaeHHON U HeEN30eXxXHoun
AblXaTesibHOU He4OCTaTOYHOCTbLI0, HyXXAakLmnecsl B OMMLLEHUN KPOBMW,
BKIo4asa ucnonb3osaHue CRRT npu Hannuum ogHoro ns cnegyrowmx
NoKa3aHUM:
a)paHHee ocTpoe noBpexaeHune nerkux/paHHnmn OPAOC;
b)TsXKenoe TeyeHne, onpepensieMmoe Kak:

1) AaucnHoe,

2) 4acTtoTa AbixaHus 2 30 B MUH.,

3) caTtypauus KpoBu Kucnoponom < 93%,

4) pO2/FiO2 < 300

n/mnu

5) yBenu4yeHue nHhunbTpaToB B nerknx > 50% B nepunopg ot 24 ao
48 \u.

C)XKM3Heyrpoxarluee COCTosiHMe, onpeaensemMoe Kak:
1) /AbiIxaTternibHas HeJoCTaTOYHOCTbD,
2) CenTUYecCKumn LUOK n/vnnu
3) "MHOXecTBeHHasi opraHHasi AMCYHKLMUA UMM HEeAOCTAaTOYHOCTb
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Extracorporeal Virus Elimination for the
Treatment of Severe Ebola Virus Disease - First
Experience with Lectin Affinity Plasmapheresis

Stefan Biittner? Benjamin Koch? Olga Dolnik® Markus Eickmann®

Tilo Freiwald® Sarah Rudolf? Jiirgen Engel® Stephan Becker®
Claudio Ronco¢ Helmut Geiger?

aMedical Clinic lll, Department of Nephrology, University Hospital Frankfurt, Frankfurt am Main, and PInstitute
of Virology, Philipps University Marburg, Marburg, Germany; “Department of Nephrology, Dialysis and
Transplantation, International Renal Research Institute of Vicenza (IRRIV), San Bortolo Hospital, Vicenza, Italy

extracorporeal elimination of viruses and viral glycoproteins
by lectin affinity plasmapheresis. Herein, we report for the
first time the successful and safe use of lectin affinity plasma-

pheresis in a patient with severe Ebola virus disease.
y .
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Int J Antimicrob Agents. 2020 Apr 13:105974. doi: 10.1016/j.ijantimicag.2020.105974. [Epub ahead of print]

Successful treatment of plasma exchange followed by intravenous
immunogloblin in a critically ill patient with 2019 novel coronavirus
infection.

+1 Author information

Abstract
We report a case of a laboratory-confirmed 2019 novel coronavirus infected (known as COVID-
19) patient who developed respiratory failure and shock accompanied by persistent diarrhoea
despite conventional therapeutic interventions. The patient avoided mechanical ventilation and
acquired an immediate clinical and radiological improvement, after treatment of intensive plasma
exchange (PE) followed by intravenous immunogloblin (IVIG). Successful therapeutic strategies
in our case suggest timely initiating PE treatment followed by IVIG in critically ill patients with
COVID-19 may prevent the disease from worsening and help to reduce the requirements for
mechanical ventilation and intensive supportive care. What's more, it may improve poor clinical
outcomes of these patients.




Therapeutic Apheresis prm=a Ol |1 @

and Dialysis

Therapeutic Apheresis and Dialysis 2012; ss(ee):00_ss

doi: 10.1111/j.1744-9987.2012.01083.x

© 2012 The Authors

Therapeutic Apheresis and Dialysis © 2012 International Society for Apheresis

Effect on Extrapulmonary Sepsis-Induced Acute Lung
Injury by Hemopertusion With Neutral Microporous
Resin Column

Potentially eligible ng, and Ji-}"].ll‘l Liu
N=52
! pspital Affiliated to Guangzhou Medical
Screened 5 | Refused consent {8 China
N=48 N=4
! CenektTnBHas remocopbouus
Randomized and recruited LMTOKMHOB HaA KOJIOHKe
v Mg v HA330 — 3 gHs noapsn
Standard HA hemoperfusion
Treated .| Patient withdrawal Treated
N=21 " N=2 N=25
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TABLE 5. Duration of mechanical ventilation and length of stay in survivors;

ICU and 28-day mortality
Variables Control group HA group P-value

Duration of mechanical ventilation, days 13.6 3.2 92+23 0.01
Mechanical ventilation-free days to day 28 147 = 5.5 19.6 = 4.7 0.03
Duration of CRRT, hours 65.7 = 14.6 18.6 = 5.1 0.005
Length of 1CU stay, day 194 = 3.1 155 4.0 0.04
ICU mortality No. (%) 12/21 (57.14) 6/25 (24) 0.02
28-day mortality No. (%) 14/21 (66.7) 1725 (28) 0.009
SOFA at 14 day B.9 125 6.1 1.2 0.047
= 9uUU > ) —p— ontrol B i
) *-— e £ 400 |
& 200 [ ——4=—Control grow .‘T £ group 'T

100 F —B— H4 group 200 } —®— HA group

0 ; : 0
Day 0 Day 3 Day 7 Day 0 Day 3 Day T

FIG 2. Trends of IL-1 and tumor necrosis factor (TNF)-a in bronchoalveolar lavage (BAL) fluid (a,b) and plasma (c.d) in the two groups
of patients during the study stage. * P < 0.03, vs control group.
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CEN Case Reports (2020) 9:15-18
https://doi.org/10.1007/s13730-019-00415-2
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Laboratory parameters

Before TPE After TPE Follow up after 1 month Normal range

Hb (g/dD)

Platelet count (* 109..-"'L)

Absolute neutrophil count (=1 09.-'1)

Fibrinogen (mg/dl)
PT/INR (s)

APTT (s)

Serum creatinine (mg/dl)
Serum ferritin (ng/ml)
Fasting triglyceride (mg/dl)
SGOT (wL)

SGPT (WL)

Total bilirubin (mg/dl)
Direct bilirubin (mg/dl)
Indirect bilirubin (mg/dl)
Alkaline phosphatise (W/L)
LDH (U/L)

9.8 11.6
22 98
0.9 3.62
50 152
24.1/1.7 14.5/1.
40.3 26.2
1.9 1.2
3210 250
619 245
723 38
343 85
9.78 1.92
8.77 1.81
1.01 0.11
323 211
2836 542

138

14.1/1.0

259
1.1
118

13-17
150-450
2-7

200-400

12.8-15.1/1

23.7-354

)

0.66-1.25
20-250
<200
17-59
21-72
0.2-1.3
0.0-0.4
0.0-1.1
48-261
120-246
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Demirkol et al. Critical Care 2012, 16:R52 C
http://ccforum.com/content/16/2/R52 c CRITICAL CARE

RESEARCH Open Access

Hyperferritinemia in the critically ill child with
secondary hemophagocytic lymphohistiocytosis/
sepsis/multiple organ dysfunction syndrome/
macrophage activation syndrome: what is the
treatment?

Demet Demirkol'", Dincer Yildizdas?, Benan Bayrakci®, Bulent Karapinar”, Tanil Kendirli®, Tolga F Koroglu®,
Oguz Dursun’, Nilgiin Erkek®, Hakan Gedik', Agop Citak’, Selman Kesici’, Metin Karabocuoglu' and
Joseph A Carcillo', for Turkish Secondary HLH/MAS Critical Care Study Group

multi-center cohort study of children in Turkish Pediatric Intensive Care units
4

Conclusions: Children with hyperferritinemia and secondary HLH/sepsis/MODS/MAS can be successfully treated
with plasma exchange, intravenous immunoglobulin, and methylprednisone. Randomized trials are required to
evaluate if the HLH-94 protocol is helpful or harmful compared to this less immune suppressive and cytotoxic

' approach in this specific population.
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Haemoperfusion: a Promising Extracorporeal
Blood Purification therapy in improving the ICU
outcomes of critically ill patients with COVID-19

By Dr. Liang Yu

State Key Laboratory for Diagnosis and Treatment of Infectious Diseases,
National Clinical Research Center for Infectious Diseases,
® ®National Medical Center for Infectious Diseases,
14 = Collaborative Innovation Center for Diagnosis and Treatment of Infectious Diseases,
*¥ The First Affiliated Hospital, Zhejiang University School of Medicine

Email: gu-liang@zju.edu.cn.




Research
Design

[1n3anH nccriegoBaHus

A total of 71 laboratory confirmed COVID-19 patients admitted to the ICUs from 3 February to 13
February were assessed for eligibility

23 patients were excluded
7 for not meeting inclusion criteria
3 for refused to participate
13 for oxygen therapy with Fi0, < 60%

48 critically ill patients included

26 patients signed informed consent 22 patients signed informed consent but
to accept HA treatment were assigned refused to receive HA treatment were
to the HA group assigned to the control group

)

1 patient died in less than 48 hours and
discontinued to intervention

|

3

| 0 patient discontinued to intervention ]

| 26 patients included in analysis ‘ | 21 patients included in analysis l
b B enenion — AN,

HAStoup HA therapy HA therapy A therapy

(3 hours) (3 hours) ] (3 hours)

Control Group | |

APACHE-1I  Cytokines Cytokinas Cytokines APACHE-II  Cytokines Primary outcome
Laboratory PsI Pa0,/FiO, P20,/FI0, Pa0,/FiO, PsI Pa0,/FiO, Secondary
testingand Safety measures Safety measures safety measures safety measures outcomes
measures
--------- -24 hours 0 hour Zmmzsssosonon =28 DAVS

Admission Included Endpoint
to ICU

CenekTtuBHasa remocopobumsa LUTOKNHOB
ANUTEeNbHOCTLIO 34. C UCNONb30BaHNEM

remocop6eHTa HA-330 3 aHa noapsaa Dr. Liang Yu



Discussion

Our findings suggested that:
- Three consecutive treatments of HA type haemoperfusion were effective in improving

oxygen supply and contributed to the reduction in disease severity scores including
the APACHE-II score and PSI.

- The most likely explanation is that the pathological changes in pulmonary oedema and
hyaline membrane formation in COVID-19 patients were due to the activation of
pulmonary macrophages or other cells. Absorption of HA resin effectively alleviated the
activation of local inflammatory cells by removal of cytokines in the circulation.

- These results support the hypothesis that measurement of the circulation cytokine levels
appears to be useful not only for predicting the inflammation status but also for evaluating the
therapeutic in the patients with severe SARS-CoV-2 infection.

4




Final Words

To date no antiviral or any other targeted therapy has been approved for COVID-19 critical
illness

Organ support for COVID-19 critically 1ll patients still the key point of the management
procedures

Blood purification in addition to the oxygenation support are the main organ support
methods

Blood purification therapy — the HA type haemoperfusion — may have a place in the
treatment of critically 11l patients with SARS-CoV-2 infection. The HA treatment can help
rectify hypoxemia, improve the oxygen supply, reduce disease severity scores including

APACHE-II and PSI, and significantly improve the ICU outcomes up to 28 days
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Technology for Multi-
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| Romina A. Danguilan, MD
Head, Hemodialysis Unit A\
National Kidney and Transplant Institute \‘
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emoperfusion Protocol for COVID SUSPECTs
Using HA 330 \ '

* |ndications for Hemoperfusion for HA 330

MHorogoneBsoe nnu anpdysHoe nopaxxeHune
Nerkmx + ogHo 13 cneayroLmx NPoABiIeHUN

* [loBblleHNEe ypOBHSA beppUTnHa

* [loBbllleHne akTuBHocTu J1OI

e JlnmdponeHuns

* [loBblweHne yposHa -Lnmepa
[ToBblLLeHME KOoHLUeHTpaun CPbBY




otocol for\Hemoperfusion

* HA330
* Day 1: 2 doses 12 hours apart
* Day 2:1dose
- * Day 3:1dose
* HP Orders:
— For ESRD, may use existing access in series with HD
— Duration: 3 hours
— BFR: 250
— Anticoagulation: Low dose heparin
.‘ — For Non- ESRD and PD Patients- insert central line
* Labs:
— Daily CBC, Baseline Bilirubin, AST, ALT
— Daily ABG during HP (Day 0,1,2,3)
— After the 3 dose of HP: Ferritin, LDH, Procalcitonin, Bilirubin
* Daily CXR while on HP
Daily Vital Signs and 02sat
S N
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OUTCOME

N N \ |
- 1 out of 5 patients died (after the 2"d HP)
- None of the patients required intubation

- None of the patients required inotropes

-  PF Ratio is >300




Contents lists available at ScienceDirect

Clinical Immunology

journal homepage: www.elsevier.com/locate/yclim

Potential effect of blood purification therapy in reducing cytokine storm as a late complication of

critically ill COVID-19

MauneHT Ne1, 69 ner

IgM/IgG anti-SARS-CoV-2,
UHTy6auusa, UBJI,

rleKoneHus,
TpomMOouUuTONEeHus,

CCBO,

raHrpeHa ykKkasatenbHoOro nasnbua,
MULLEeMUYECKUN UHCYILT,
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EDITORIAL Open Access

A novel treatment approach to the novel ®
coronavirus: an argument for the use of
therapeutic plasma exchange for fulminant

Check for
updates

COVID-19

Philip Keith" @, Matthew Day', Linda Perkins', Lou Moyer', Kristi Hewitt' and Adam Wells®
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¢ @Popmbl cywectBoBaHua HCV
B KPOBM nNauueHTa

- Epakuun
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- N3MeHeHue KkoHUueHTpauuu PHK Bupyca
’ renaTtuta C B ny1a3aMe KpoBM nocsne nepdpysum
yepes3 cenapatop nna3mbl Cascadefio
(Fujiwara K. et al., 2007)
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_KackapgHasa nnasmocdpunbTpauusa y 00nbHbIX

BUPYCHbIM renatutom C (reHotun 1b)
(cob6cmeeHHbIe OaHHbIe)

’

NMeracuc 180 mkr/Hen + pn6aBsupuH 1000-1200 mr/cyT
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U3meHeHune koHUueHTpauun PHK BUY B nnasme kpoBu nocne

nepdysum yepes ppakumoHaTop nnasmbl Evaflux 5A20
(cob6cmeeHHblIe OaHHbIe)
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OuHamuka BupycHou Harpy3ku BI'C y naumeHToB, paHee
PE3NCTEHTHbIX K Tepanuu, UMeBLUUX MONOXUTESNbHbIN 3 eKT

oT npoBeAaeHHoro neyvyeHus (KMd+npotuBoBmnpycHasa tepanus)
(cobcmeeHHbIe OaHHbIe)
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Tpomb603 BepxHe-BUCOYHOWN BETBU LieHTParibHOU BeHbI
p ceTyaTKu NpaBoro rrasa

(onQy eud0 2/1a3H020 OHa, CKaHUpyrowull 1a3epHbil
ogpmasnibmockon Nidec F-10)

' OcTpoTa 3peHus — 0,5 H/k

(cobcmeeHHbIe OaHHbIe)




. JduHamMuKa KoHUeHTpaLun BbICOKOMOMEKYNAPHbIX
KOMMOHEHTOB MNfa3Mbl KPOBU
B npouecce KackagHoun nnasmodunbpayum
C ucnonb3oBaHuem dpakumoHartopa Cascadeflo EC40

— 100%

80%

®dubpuHoreH, 4,0 2.6
r/n 60%
N IgM, r/n 1,5 0,28
~ XonectepuH 6,04 3,1 40%
oowmn,
MMORnb/n 20%

XC-J1HN, 487 1,27
MMOnb/n

0%

dubpu- IgM  OXC  XC-JIHI
HOIreH

®m 1o KIN® m[locne KIN®1 mlocne KMNo2
(cobcmeeHHbIe 0aHHbIe)




AvnHamunka nsmMeHeHusi KapTUHbI COCYANCTOU ONTUYECKOU
KOrepeHTHoOM ToMorpadum ceT4yaTku B nepuopa rocnutanusauum
“n yepe3 1 mecsu nocrie OKOHYaHUA aKTUBHOU Tepanuu,
BKniovarllen KackagHyro nnasmocpunbTpaumio

KMNd Net KMN® Ne2 (co6cmeeHHbIe OaHHbIe) OcTpoTa 3peHus
05.02.18 08.02.18 - 1,0 H/K
07.02.18 09.02.18 13.02.18 20.03.18

07/02/2018 12:39 [8.0men] SQ 8/10 09/02/2018 16:22 [8.0mm] SQ 8/10 1370272018 12:27 [8.0men] SQ 8/10 20/03/72018 16:01 [8.0mm] SQ 8/10

lNMpakTnyeckn nonHoe BOCCTaHOBJIEHUEe
KpoBOCHabXeHns B paHee Henepdy3npyemon 30He




CpaBHeHue 3chpeKTUBHOCTU yaarieHusa BocnanuTesibHbIX
MapKepoB U UMMYHOIMOOYNIMHOB NMPU UCMONIb30BaHUN
dpakumoHaTopoB nna3mbl Cascadeflo (EC-40W n EC-50W)
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CpaBHeHuMe 3(hheKTUBHOCTU yoarieHUs MOJieKyn aare3mm c

ncnonb3oBaHmnem PI1 Cascadeflo (EC-40W n EC-50W)
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& CenektuBHaga nnasmodunbTpauus

O6bIUHbIN N1a3MO06MeEH O6MeH KOMMNOHEHTOB MNJ1a3Mbl
- - (cenekTMBHasA nnasMopuabTpaLmsa)
- >
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CpepnHun pasmep

nop, HM 1-2 3-4 8, 10, 20, 30 400
AL IS Gl 2-5 20-40 40, 60, 70, 150, 300, 900 > 1000
yeHus, k[a
MemOGpaH. npou. Ha3BaHue npoueaypbl
Oudpcpysus ra I'Q high 'O super high flux -
flux (SepteX®, Theralite®)
(AlbuFlow®,
— Ultraflux EMiC2®?
BK-U®?, BK-F®?)
YnbTpa- nyo, o - -
dumnbTpaumnn CART (koHu,
(bunbTpauma®) N penHd.
acumT. XnakK.)

KoHBekuusa - ro CIN® (cenexktnBHas NAm

nrasmocpunbsTpaumn)

(Evaclio®)
KMN® (kackapHnas

nnasmodpunbsTpaums)

(Evaflux®, Cascadeflo®)
Ondcpy3unna+ - oo NAO®P (nnasmogua- -
KOHBeKUUus chmnerpaums)

(Evaclio®)




- Evaclio EC-2C20 He Ultraflux EMIC 2

Mnowaab noBepxXHOCTHU

MeMOpaHbl, M?

TonwmHa CTEHKU, MKM

' BHyTpeHHUN AnameTp
Kanunnsapa, MKm

NepBUYHLIN 0OBEM
3anosiHeHus, MJ

CkopocTb nepdy3nmn Kposu
" (pekomeHgyemast), MI/MUH.

Touka ucknro4veHus, ka
| CpegHun pasmep nop, HM
KoadchcdhmnumeHT npocenBaHus

anbobymunHa

MakcumanbHasa CKOpPOCTb
ynbTpadunsTpaumm

OOLwee Kon-Bo

hyanpa(bl/lnl:.TpaTa 3a12u., n

B

PekomeHayemblie npouenypbl
MaTtepunan memopaHbl

nnBBra

nonncynbgoH

1,8
35
220

130

100-350

40
HeT uHdopmauum

~2-3

10% oT ckopocTu
nepdy3snm KpoBu

o 6

cno, Nnoo

cononumMmep 3TUuJieH-
BUHUITOBOIo CrivpTta

2,0
40
175

140

50-150

150
10

~30

20% oT ckopocTtun
nepdgy3nm KpoBu

14-15




~ Evaclio EC-2C20 He Filtryzer BK-2.1F

PekomeHayemble npoueaypbl ra, roo Cro, NnAoo
MaTtepuan memOpaHbI nonumeTun- cononvmep 3TUSEH-
MeTakpunar BUHUIIOBOro cnupTa

II\'I’|121ou.|,a.l:|,|:. NOBEPXHOCTU MeMOpaHbI, 21 20
TorwunHa CTEHKU, MKM 20 40

| BHyTpeHHUN gnameTp Kanunnapa, 200 175
MKM
NMepBUYHbLIN OOBLEM 3aMNOSTHEHUSA, M 126 140
CkopocTb nepdy3nm Kposu )

Y (pekomeHayemas), Mn/MUH. 100-350 50-150
To4yka ncknroyeHus, ka 70 150

. CpeaHun pasmep nop, HM HeT nHpopmauumn 10

! MakcumanbHbIA pa3mMmep nop, HM 10 HeT uHpopmauumn
5?1??)?33M|?|3T ynbTpa-punsTpaumu, 26 HeT nHdopMaLmm
KoadhcdhmumeHT npocenBaHus _ _
anbobymunHa 0,05 S0

20% oT ckopocTHn
nepdgysnm KpoBu

MakcumarnbHasa CKOpPOCTb

'_yanpa(bvmprauuu HeT MHdopmauum




3P PnLIMEHTbI NpocenBaHus anbobymMurHa
'y pa3nunyHbix Tvnos EVACLIO™

»

Pasmep nop
= EC-1C - 0.008pm
& EC-2C - 0.01uym
* EC-3C - 0.02um
& EC-4C - 0.03pym

PC EC-1C EC-2C EC-3C EC-4C




CenekTuBHas
nnasmodpunbpauus
Ha annapare
OctoNova

dpaKumoHaTop
naasmbl
Evaclio EC-4C20




CeneKkTuBHas
nnasmodpunbpauus
Ha 2-X annaparax
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=
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WEETTY
Evaclio EC-2C20



Monekynbl, adodpeKTMBHO yoansgembie nNpu
. CeNneKTUBHON NrnasmMmodounbTpaLunm
» B2-mukpornodbynud — 11,8 k[la

» ®ocponunasa A, — 13-14 k[la

» MuornodbuH — 17 kla

» -1 (WN-1a-17.5«kda/ IL-1B — 17.3 k[a)

» OHO: (PHOa — 17 ka / PHORB — 25 k[la)
. > UN-6 — 21-28 kfa
A Tpuncux — 23-26 k[a

| » 9nactasa — 30 k[la

'1'> Ilunasa — 48 k[a




- [ loka3aHu4
K'CenekTnBHon nnasmoduneTpaymmn Ha EVACLIO™

3aboriegaHusi U COCMOSIHUSA, COMpPosoXXoaruwuecs
HaKOoIM/IeHUEe 8 KpOo8U ramoJsiocu4ecKux MOJIeKyrl, pasmep
Komophbix 651U30K unu MeHbuwe anbbymuHa

[leyeHoYHasa HegoCTaTOYHOCTb

Cencuc

Pabagomunonmns

MwvoHedponaTnyecknn metabonunyeckun cnHgpom (MNMS)

(nocme pesackynspusayuu KoHeyHocmel, cO0asieHus
[ornepeyYHo-fnojiocamsbix MbilWU, rpuemMa HeKomophbIxX Jiekapcms u rp.)

MwuenomHas 6onesHb (A Tun beHc-[xoHca)
HeKoTopkle crny4Yyan dokanbHOro cermeHTapHoro

' rnomepynockrieposa (FSGS)
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[1pooomkuTenbHaga

nnasmoguadpunoTpaumnsa (pPDF) -
(Y.Eguchi et al., 2017)

Flow dlﬂ;ﬂfﬂ”ﬂ of Substitute = Dialysate

c{]ﬂtiﬂugug PDF Sublood Bi Sublood Bi
~280mL/h 400mL/h

Anticoagulant

FUT:20-30mg'h
(Qd;400mlifn)
(Alb SC

i
p— ¥ Substitute

+~ FFP120ml/h
(2660mI/H)
+albumin
QB:60- 25%2-dmlh
g0mL/min

1session; 48h




Clinical trial of
plasma separator, Evaclio
- Results of Plasma diafiltration
(PDF) procedure -

Department of Critical and Intensive Care Medicine,

Shiga University of Medical Science
Yutaka EguchiM.D., Ph.D.

Saint-Petersburg 2017

OTcyTCcTBME CHNXEHUSA
KnupeHca OCHOBHbIX paKToOpoB
naTtoreHe3a OCTPOM NeYeHOYHOU

HegoctaTo4yHocTu npu NAOD c
ucnonb3oBaHuem Evaclio EC-2C

Clearance (ml/min)

after 1h 8h

n=16 3.9 2.8

n=19 17.9 20.2

n=16 20.5 20.2
8.6 7.4
17.7 26.4
10.1 8.3

QF 10ml/min. QD 10ml/min
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CenekTnBHas remocopouus
“ LUTOKMHOB



[[emocopbunsa LMTOKUHOB

loSorh” Active in Cytokine Sweet Spot
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- [ emocopOumns LUTOKNHOB

Jlecenra Jpdepon HA330
HIII Buotex-M, AO I¢depon, Jafron Biomedical
Poccusi Poccus Co., Ltd, Kuraii

JCHO6a4 — conotumep cmupoiia u OUGUHUI0€EH30/1a
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\ MBBIO, NBBIN A

\' MonbL3oBaHWEM Auann3aTpoB
= C AONONMHUTENIbHbIMMW
LMOHHLIMM CBOMCTBaAMI



«  OXiris® ycTpoiicTBO ¢ MEMOPAHON,

. aaCcoOpoOMpyOINEeHd HIUTOKHUHBI

3 B

Membrane cross-section

Malard et al. Intensive Care Medicine Experimental (2018) 6:12

, Intensive Care Medicine
https://doi.org/10.1186/s40635-018-0177-2 i
Experimental

RESEARCH Open Access

| ™ In vitro comparison of the adsorption of LA
inflammatory mediators by blood
purification devices

Benjamin Malard"'®, Corine Lambert' and John A. Kellum?




Additional file 2

Table S2
Inflammatory mediators
included in the study

Substance class

Substance Molecular weight
name (Da)

Isoelectric point

Endotoxins

Chemokines

Cytokines
Pro-inflammatory

Cytokines
Anti-inflammatory

Cytokines
Immunoregulatory

Growth factors

Complement factors

Homeostasis markers

High mobility group

LPS

MIP-1a
MIP-18
Eotaxin
MCP-1
IP-10
IL-8

IL-1B
IL-6

IL-12 p70
IL-17A
MIF
TNF-a

IL-1Ra
IL-4
IL-10
IL-13

IL-2
IFNy
IL-3
G-CSF
FGF-21
FGF-23

Cb5a
C3a

PAI-1

HMGB-1

4.77
5.13
9.98
9.40
9.93
9.24

4.70
6.17
6.20-7.00
8.82
7.73
7.00

4.73
9.17
8.19
8.34

7.67
9.5

8.69
5.61
5.01
9.17

8.93
9.69

6.68

5.62
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f\’nnapaTbl C BO3MOXXHOCTbIO NpoBeaeHna CPFA
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’CneKTp yoandaembix Bewlects npn CPFA

= Interleukin 1b = Macrophage inflammatory protein-a

= Interleukin 5 (MIP-a)
m Interleukin 6 ® Macrophage inflammatory protein-b

= Interleukin 7 (MIP-b)
= Interzkin o) m Tumor necrosis factor-aTNF-a

kin 10 ™ Monocyte chemotactic protein (MCP-1)

»

Interleukin 12p70 mEEANTES
Ukin 16 ® Epithelial neutrophil activating peptide
78 (ENA-78)

Kin 18 _ _
= Angiogenin



v UTo He copbupyeTcs

He cyuiecTBeHHad
* . . aacopbuus

* Antibodies
~ * Ferritin

Thyroxine
Adiponectin
Willebrand factor

Endotoxin

Hu3kasa agcopouus
e Insulin (1st hour)
 VEGF
- EGF
 ICAM
- VCAM
« MCP
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JTMNC agcopbuus

3 3

ALTECO®
LPS ADSORBER

4110046

i

\~w° Covtmrts sterim oty § 15 paw
ThCT e ge

-

Toraymyxin LPS Adsorber Toxcunak Iddepon JIIIC
Toray Medical Alteco Medical AB, OOO HII® Ilokapna, AO D¢depon,
Co., Ltd, HIBenus Poccus Poccus
Anonus




CpaBHUTenNbHbIW aHanus3 in vitro cuctem ana ynaneHua aHgotokcuHa (JINC agcopbuun).

OmutpueBa O.A., JleeawoB MN.A., AdaHacbeBa O.U., NokpoBckuii C.H.

Kapavonornyeckuini Hay4yHo-nNpousBoACTBeHHLIN KoMnieke, Mockea, Poccus.

Comparative analysis in vitro sistems for endotoxin removal (LPS adsorption).
Dmitrieva O.A., Levashov P.A., Afanasieva O.l., Pokrovsky S.N.

Russian Cardiology and Production Center, Moscow, Russia.

--Tokcunak ===LPS adsorber =e=Toraymyxin

AKTUBHOCTbL 3HOOTOKCUHA, e3d/Mn

S— =
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Bpema nepdy3mmn, MUH

PldcyHOK S- ﬂ,MHaMMKa aKTUBHOCTH SQHOOTOKCUHA npu npoeeaeHun

xpomaTtorpadum Ha konoHkax ansa JIINC copbuuun.
B -
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4.4. Oniara ciry4gaes JledeHHS IPH OKA3aHHH YCJIYT JHAJIH3A

B cmydae ecim B permnoHe BBINOTHAKOTCS VCIYTH OHAdH3a IPH CEICIce,
CeNTHYECKOM  IIOKe,  IOJHOPraHHOIl ~ HEeJOCTAaTOYHOCTH,  ITeUeHOYHOII
HEJOCTATOYHOCTII, OCTPHIX OTPABJICHILIX, OCTPOM HEKPOTHYECKOM IIaHKpeaTHTe,
OCTpOM  padJoMHoII3e ©  JPYTUX  MIOTTOOHMHYPHYECKIIX  CHHAPOMAX,
MaparnpoTeHHEeMITIeCKIX reMo0IacTo3ax, JKIM3HEYTPO/KAIMNX — 000CTPEeHIAX
ayTOIIMMVHHBIX ~ 3a0orneBaHmil, cyObekT Poccmiickoii ®emepammm — Brpase
yCTaHAaBINBAaTh Tapudpl Ha CIEAVIOMINE VYCIVTH JII9  OCYIIeCTBICHUS
TOTIOIHUTEIBHOII OILIaThl yeIyT K cronmocT KCT
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Clinical course and risk factors for mortality of adult
inpatients with COVID-19 in Wuhan, China: a retrospective
cohort study

Fei Zhou*, Ting Yu*, Ronghui Du*, GuohuiFan®, Ying Liu*, Zhibo Liu*, Jie Xiang*, Yeming Wang, Bin Song, Xiaoying Gu, Lulu Guan, Yuan Wei,

HuiLi, Xudong Wu, Jiuyang Xu, Shengjin Tu, Yi Zhang, Hua Chen, Bin Cao
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# XnakocTtHble KoMnapTMeHbl OpraHn3ma

UHTepcTumanbHas

XNAOKOCTb
~ 15-20% maccbl Tena

KpoBb
~ 5-7% maccbl Tena
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Y4ntbiBasg 0COOEHHOCTN NaToreHes3a BaXkHoe
MECTO B COCTaBe NaToreHeTU4eCcKoro neyveHuns
NaLNEeHTOB C TAXENbIM TEYEHUNEM
KOPOHaBUPYCHOWN MHAPEKLINN OOMKHbI 3aHUMATb

METObl SKCTPAKoprnopanbHON reMOKOPPEKLINN.
% OHu obnagaroT KOMMNIEKCHbIMU

N1eNOTPONHLIMU (MHOXECTBEHHbLIMN)
adpdpeKTaMn 1 NO3BOSIAKT ObICTPO

HOpMann3oBaTb YPOBEHb LIMTOKMHOB U OPYrnxX
J0aKTOpOB NaToreHesa, TeM caMblM

,J npenorBpatTnTb NJiM YMEHbLLUUTb CTENEHDb

» ! THXKECTU OpraHHbIX HapYyLLEHUM.
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HIM  «HaunoHnansHoe o0O0uWecTso cneyuanucToB B obnacTu remacdepesa U 3KCTpaKopnopansHOW
reMOoKOppeKUMn» HaumHaeT paboTy Hag cosgaHveM KnuHWYecKux pekomeHgauui no MCnonb30BaHUK MEeTOL4oB
remachepesa W SKCTpaKopnoparnbHOW TEeMOKOPPeKUMM B KIMHWUYECKOW MpakTuke. 3a OcHOoBYy B3AT dopmar
KIUHWYECKUX pexoMeHdauun, NpuHATbIA AMepukaHckumM obuwecTeom adepesa (ASFA — American Society for
Apheresis). VcnonbayeTtca uHgopmMauma U3 JOKYMEHTOB, pernameHTUpYHLLIMX NPUMEHEHUE 3KCTpakoprnopanbHbIX
TexHonorui B Nepmanun, AnoHun, BenukobpuTtanuu 1 gp. cTpaHax.

MMpeacTaBnAem cTaTbW, NOCBALLEHHbIE NEPBbIM cemu 3aboneBaHuAm cuHapomy viteHa-bappe, MMacTeHuu,
cemMenHon runepxonectepuHemuu, Jin(a) runepnunuaoemuu, BO3pacTHOW MaKyrnapHOW fereHepauuu, Tpomboay
LeHTPanbHOW BeHbl CeTYaTku, CUHAPOMY PUrMOHONO YernoBeka.

KnuHuyeckue pekomerngauum HIM "HO COIar” - "Nremadcpepes u akcTpakopnopanbHas
remokoppekuusa”, rog yreepxaeHus: 2017, roq no6aeneHus HoBbIX ctaten: 2018 (OTKPLITL)

KnuHu4yeckue pekomeHaauum HaumoHanbHOro obwecrTsa no U3y4YeHUK aTepockneposa - "CemMenHas
runepxonectepuHemun”, ID: KP612 (oTkpbiTs Ha cante M3 PD)

(OTKPLITL B HOBOM OKHE) - pasdest 3.4 "Agpepes nunonpomeudoe” Ha cmp.17

KnuHu4yeckue pekomeHgauum CMN6P0OO0 "CaHkr-lNeTepOyprckoe obwecTso cneyuanucTos remachepesa u
3KCTpakoprnopanbHON reMokoppekuun' - "TpoToKonbl NeYeHUs ¢ UCNONb30BaHUEM 3KCTpaKoprnopanbHbIX
nepcy3nOHHbIX onepauun npu cencuce”, ymeepxoersni 21.06.2016 2. (OTKPbITh)

KnuHunyeckue pekomeraauum HIM "HO COIrar' no PAHHEMY ucnonb3oBaHUK METOAOB remachepesa u
3KCTpaKoprnopanbHOW reMOKOpPpPEeKLUU B KOMMIEKCHOM nevyeHuu nauneHTos ¢ COVID-19 kopoHaBupycHoOMn
uHdekumnen (peagakumsa 27.03.2020 r.) (oTKpPbITh)

BPEMEHHbLIE PEKOMEHOAUWU lMpasneHus MOO "HOC3OKUT" no ucnonb3oBaHUKO METOAOB
3KCTPAKOpnopanbHOM reMOKOPPEKLUN B KOMMIEKCHOM NneYeHun 60nbHbIX HOBOW KOPOHABUPYCHOMN
nHcpekumen COVID-19 (oTKpbITh)

MpakTuyeckmne pekomeHagaumm Accoumnaumm AHectesuonoros-Peanumaronoros u MOO "O6wecTBO
Bpadyen U MeguuMHCKuX cectep "Cencuc @opymMm''no UCNONb3OBaHUKD IKCTPaKopnopanbHOn
reMokoppekuum y naumeHTos ¢ COVID-19 (eepcus 1.0 om 20.04.2020) (oTKpPbITE)

MeToaudeckue pekomeHaauum OOLWepoccUncKon obLecTBeHHON opraHu3sauum "Oegepauus
aHecTe3uOornoros 1 peaHMMaTonoros " - "AHecTe3nonoro-peaHMMaUuoHHoe obecneYyeHue NauUeHToB ¢
HOBOW KOpoHaBUpycHoW uHdekumen COVID-19" (c1p.99) (eepcus 01.05.2020) (OTKPbITh)




