00 bt £t O AP0 CZ| bo POAZ ]| 04
c;(]()zYcol OnE) do déBogZgC
oL

nOZ¢gY 004 OFT 0 A0 6 (
OO0t b WAKO| 7

CQMB&GQSmUSmGwl
sC tstetel Sy dz! dzr
fnCOVID-19

S sdztse ¢ . O .
4 OdzGllsj Is j 6B k2 to@



Y &

*.kﬁisscidzdztsmlsq f Ols 1
' £ d Isd ud dzd v

1 df j S 5OC k2 dzw yc




Received: 13 February 2020 Accepted: 18 February 2020

DOl 10.1111/jth. 14768

BRIEF REPORT

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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Coagulatio Fibrinolysis
Thromboelastogram (TEG)
Components Definition Normal Problem Treatment
L Values with...
R Time Time to start forming clot 5 = 10 minutes Coagulation FFP 3 3
Factors ’
K Time Time until clot reaches a fixed | 1 -3 minutes Fibrinogen Cryoprecipitate O 8
rslrength ’
an ed of fibrin accumulatior Fibrinogen Cryoprecipitate 80 O
egrees b)
Maximum Highest vertical amplitude of 50 -~ 70 mm Platelets Platelets and/or 7 4 O
Amplitude (MA) the TEG DDAVP y
Lysis at 30 Minutes | Percentage of amplitude 0-8% Excess Tranexemic Acid O 3
(LY30) reduction 30 minutes after Fibrinolysis and/or y
maximum amplitude Aminocaproic Acid
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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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LETTER a OPEN ACCESS W) Check for updates

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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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
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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
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Kidney disease is associated with
in-hospital death of patients with COVID-19

Yichun Cheng'*, Ran Luo'?, Kun Wang"?, Meng Zhang',
Zhixiang Wang', Lei Dong', Junhua Li', Ying Yao',

Shuwang Ge' and Gang Xu'

Peak serum creatinine

Kidney International (2020) 97, 829-838

f

Acute kidney injury

= <133 umol/l = >133 umol/l — Non-AKl — AKI
: P<0.001 P<0.001
® [0
LC) 0754 8 0.751
[0} o)
K=} o
O (&)
= f=
_g 0.50 - Q0501
& ©
= =
£ =
QO 0257 8 0.25 1
0.00 1 0.001
0 5 10 15 20 25 0 5 10 15 20 25
Days Days
Number at risk Number at risk
646 614 582 528 329 166 665 627 593 536 332 168
> 133 umol/l 55 45 35 25 12 6 AKI 36 32 24 17 9 4
0 5 10 15 20 25 0 5 10 15 20 25
Days Days
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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®, 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
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Rational of Blood purification on COVID-19 Patients

National Health Commission & State Administration of Traditional Chinese Medicine

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

for severe and critical ill patients

Download URL:
https://gmcc.aiibabadocior.corn/prevention-
manual#prevention_manual
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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 B) Circulatory support

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

| A
a) Glucocorticoids;

h b) Intestinal micro-ecological modulators can be used to maintain |
intestinal microecological balance and prevent secondary ’
bacterial infection.
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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..
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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- Hct/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.
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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 rolesin 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) hasalsobeenapplied to the treatment of #
~ critical COVID -19 patients.

CPFA, DPMAS is the representativeof plasmaadsorption " #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 \
“practic In the treatment of critical COVID-19,
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 suggestedthat 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 1t Is suggestedhat the treatment mode of CRRT should be basedon
. convection,and the substitution fluid should be increasedappropriately

3.3 It is suggestedhat the membrane with good biocompatibility should
be selectedfor CRRT, and bicarbonate replacementsolution should be

3.1. [dv fSHH,jtyOddY ctdjsmsOLO toj ¢ tdj
cOfMNdEOtcd o Odzd M’ ckOody o5 CBLOLEE codgj f &
111 (€CRRT). 1 dzv ftoj Hislso tcONh j dad Is tf &zd dztizy) 1§ § ted W
hststedBO Y dzj MECHE QL dZBUOdzs dzj uj dzd W




.

3.4. 46 tsd3j dzH W jdd©in WOy B B) S icdz@d f dzO dz
dz0 tcOdzdzi 2 MIsOH Jd d tcalsfgtf ydzf dgFw € s dzy
ftotso sy Odzd Is\j ofifs ol of dztCOVIB-10d

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

In the early stageof 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




3.5t isrecommendedthat plasmapheresisshould be consideredfor patients
with severeCOVID -19when conditions permit.

3.6 It is suggestedo combinevarious blood purification techniquesbasedon
CRRT, such as CRRT plus whole blood adsorption or CRRT plus plasma
adsorption.

Although high dosesof CVVH or CVVHDF have a certain clearanceeffect
on inflammatory cytokines, their clearance ability is limited for the large
number of inflammatory cytokinesproduced by the body in critical COVID -
19 patients. Excessivelyincreasing the doseof CVVH may increasethe risk
of coagulation, hemodynamicinstability and soon. Therefore, it is suggested

1 that the combination of whole blood or plasmaadsorption technologyon the
basisof stablevolume balanceof CRRT canfurther increasethe clearanceof
iInflammatory cytokines

Plasma adsorption often requires suspensionof ultrafiltration, which may
lead to volume imbalance during treatment. Therefore, the choiceof CRRT
plus . whole blood adsorption may be more conducive to hemodynamic
stability than plasma adsorption, but the risk of destruction of blood cell
componentsshould 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 ill
patients with COVID-19. Patients with critical COVID -19 are
often associated with metabolic alkalosis, hypernatremia and
various degrees of liver injury, which maylimit the use of
topical citrate anticoagulationin critical COVD -109.

Low molecular weight heparincan be given 6680U/kg
' Intravenous. Additional dose is not needed for shoiterm
therapy such as hemoperfusion, plasma adsorption or plasma
exchange, but for CRRT.

4.2 Selection of anticoagulation mode when combined
with ECMO

ECMO Is mainly systemic heparinization as the main
anticoagulant mode, so it is generally believed that
anticoagulantscan no longer be usedin the processof CRRT.
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Management of patients on dialysis
and with kidney transplant
during COVID-19 coronavirus infection
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Management of patients on dialysis
and with kidney transplant

during COVID-19 coronavirus infection
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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
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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.




wl BStIEZHBOOdzd] d ttOMmn tSH dzf

OglsstedL qietso Odzdz" 2 9o o LOVIDHIE

. [ duddedj YtsHIsSe jto)yHJdedets?2 dodzd dzj LB Y dets?2 HT
Spectra Optia Apheresis Terumo BCT, 1 dzOL dsgsftseel . v d3j dz' " j dzd 09.04.2020

System d Depuro D2000 Inc. f dzOL i3s3t ctso s Odzd Is §
Adsorption Cartridge f dZOL BIsMstceydIstsC d dzts o
CytoSorb device, CytoSorbentsl & j dzj SIsd o da(1 . v d3j dz' " j dzd 10.04.2020
CytoSorb 300 mL nc. GJ BsMisteB Yycif tctso smif Odzd Is J
yqdlstsC ddeseo ydlsts€ d dzts o
oXiris Set device Baxter I N 2. 1 1{CRRT)(d 23.04.2020
Healthcare 1111 1A bz dz' h j dedj Etetse dgw
Corporation | S S I N ftcsotsmtf Odzd Is §
YydlstsC d dzts o
Seraph 100 Microbind  ExThera : 3. uvd3d dz M j dzed 17.04.2020
Affinity Blood Medical f OlstsGg J dzso (o
'Filterdevice Corporation oMy Odzd Is j dz' dz

B3y HJOIBBets o
L} eseo JHlJ dzd] JHBAd dIs] dz/ dzts?2 ( f sMistsw dzdzts?2) L Od3d

multiFiltrate PRO Fresenius ] 4 17 CBRTY 01.05.2020
Systemand multiBic/ Medical Care 1}
]

,multiPIus Solutions

— =
| G G S—
A
-_ A =
> >



IR Odzdw ¢ oo jHjdzdB © ] s
4 COVID-19
1 Oydjdzlsr 18 dzjls d MsOth j M f§tsHIso 1Y |
ZORsHWh djMmw o [tRuU M ftsHIse jtoy Hj dzdats?2
H' R Olsj dz/ dzts? dzj HsMIsOlssydesmis! ¥, dzzy H O
o Cdzt yov dmfsdzr LsoaOdzdy CRRT ftd dzOdzd -
fsCOL Odzd 2 :
AcOdzdz] | tshistes] ftsotejyHjded] dzjecSCdn/ tof
blswy jdzsj Isjyjdedj, BfftcjHjdzv ks C0OC:
1) Hd My dats :
2) yomlstsls®© H"™ n Odzdw O 30 9o 3 dz |,
3) MOlkzeOyYydw Cttsod CdMizstesHtsd O 9 3 %
4) pO2/FiO2 < 300
d/ ddzd
5 o jdzduyj dd] ddWddz stcOlstse o dzj ¢ ¢ dn
48 .
c drde] Zetetsy O h j ] Mshisswdzadj, Yt H] dz
1) /H' A Olsj dz2 d&zOv dzj HisMISOIstsydztsmis: |,
2) Mdgbduyi mMcd2 hsc d/ ddzd
3) velgdzts ) | Miso j dzdzOVY tce OdzdzOY HIdMW EZdz€ yd



Case Report

B‘OOd ' Blood Purif 2014;38:286-291 Received: January 13, 2015

Purification DOI: 10.1159/000375229 Accepted: January 13, 2015

Published online: February 11, 2015

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
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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
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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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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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