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In accordance with the “Consensous Conference
on Biocompatibility”, absorptsion (and thus HP)
is a method for removal of molecules from blood

A xenobiotic (exogenous chemical, including
medication) or an endogenously found chemical (e.g., iron,

copper, vitamins) resulting from exogenous exposure with the
potential to cause toxicity

: Exposure to a poison stances that absorb on

causing or capable of caus ing toxicity, - :
regardless of intent. It includes S present in a ﬂU|d

intoxication, toxicity, and overdose. sical and chemical
: Significant clinical

effect following poisoning. An adverse

outcome can be critical (death or major

end-organ damage, such as blindness
in methanol poisoning) or non-critical
(minor end-organ damage, such as
tremors in lithium poisoning).

: Exposure to a poison
causing or having the potential to cause
an adverse outcome.




Hydrophilic poisons distribute primarily ;tion HSNUEEEERNCIEALEPIGEREEECE 2
in total body water, exhibit a smaller Vo,

and are more readily removed by ECTR,

whereas lipophilic poisons distribute

throughout extravascular tissues, No
especially adipose tissue, leading to a Vi
large Vo. _ : ECTR not indicated
, general, poisons that are >80% protein Yes
a1 bound are poorly removed by
hemodialysis. Yes
- Yes

Is the poison’s volume of distribution (Vp) =>1-21/kg?

No

What percent of the poison is protein bound at the current concentration?
>95% <80% 80% to 95%
Therapeutic plasma exchange Hemoperfusion

Wha‘f is The pmsan s melecular wmght'?

i 1525000Da f & 2550000Da

= TPeE = Fpr s pr gyl Pl el iy J|:dJ b el s b ) i 2 i L -“-'- =1 i
i T Therapeutlc:
Tty H, h—ﬂux Hamudnat sis i HCO/MCO hemodlaiyms i B2
H'-f:"J} 9 | Y Hemoﬂitrathn 7 7 it asma exchange ]
An overall clinical approach for the conS|derat|on of an extracorporeal treatment for the management of a generic poison. 1;
HCO, high-cutoff membrane; MCO, middle-cutoff membrane. R
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== Hemodialysis
== Hemoperfusion
mems Other ECTR
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Figure 2 | US poison center trends in the use of hemodialysis, hemoperfusion, and other extracorporeal treatment
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Effects of hemoperfusion and continuous renal replacement therapy
on patient survival following paraquat poisoning. Wang Y et al. PLOS
July 13,2017

Fatality times and rates of paraquat-poisoned patients with low plasma paraquat
levels (50£1,000 ng/mL, n = 83)
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Fatality times and rates of paraquat-poisoned patients with high plasma paraquat
levels (1,0001£5,000 ng/mL, n = 81)

Treatment
group

ér N Fatality (%) N Fatality (%) N Fatality (%) r_
i i
Ea Hp 7 25.9 9 33.3 19 59.2 &
£ (T

. CRRT 4 16 8 32 12 48

=1 ]

~ HP+CRRT 2 6.9 9 31 11 379
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Prognostic comparison of goal-oriented hemoperfusion and routine hemoperfusion combined with
continuous venovenous hemofiltration for paraquat poisoning. Zhao Xet al. J Inter Medic Res 2018,

46(3):1091-1102
139 patients were admitted
with paraquat poisoning Excluded (n=55)
I - >24h from taking paraquat to admission (n=19)
L oy merew. = >24h from taking paraquat to HP (n=8)

Lo gt b

L - >75 years of age (n=2)
- Negative urinary paraquat (n=8)

.« - Combined with other poisons (n=7)
1. - History of sever diseases (n=4)
4w - Patients did not complete the conventional treatment

-~ (n=5)
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- 28-day mortality of 69.4%
- (n=34) _
Causes of death: 23 died
from acute respiratory
failure
~and 11 died from acute
circulatory failure

- 28-day mortality of 51.4%
(n=18)

Causes of death: 13 died
from acute respiratory
failure
and 5 died from acute
circulatory failure
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0 3 10 30 100pg/mL

To investigate the impact of goal-oriented hemoperfusion (HP) with monitoring

of the paraquat concentration on the prognosis of patients with acute paraquat
poisoning.

The primary endpoint was 28-day mortality after
poisoning. The secondary endpoints were the
incidence of organ dysfunction within 7 days
and 7-day mortality.



Number of patients

If the results suggested that the
content was >or=3 pg/ml, HP
was continued until the urine
detection turned negative.

Number of HP sessions

During subsequent 48 h, the urine paraquat concen-
tration was detected every 6h, and if the
concentration was again >or=3 pg/ml, another HP
session was performed. This protocol was repeated
until negative urine detection was achieved as the
standard of stopping HP. If the patients did not
develop acute renal injury, sequential CVVH was not

per- formed after HP.
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Overdose with antiepileptic drugs: the efficacy of extracorporeal
removal techniques. Moinho R, et al. BMJ Case Rep 2014. doi:10.1136/bcr-2014-207761
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Carbamazepine (CBZ) and valproic acid (VPA) serum
concentration evolution before, during and after the
treatment with charcoal haemoperfusion (CHP) and
continuous venovenous hemodiafiltration (CVVHDF).
Therapeutic levels of CBZ=4-12 ug/mL and of VPA=50-
100 pg/mL.



Andreas Falthauser
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New option for the treatment of hyperbilirubinemia: in vitro direct hemoperfusion

with the Lixelle S-35

@removal TBIL from plasma

i removal TBIL from blood

1175.86
+11.72

1233.60
+10.22

+6.57

Adsorbed

AQdsorbed

+3.64

487.20

694.27

+3.22

—{ 654.79 |
| +£10.49 |

1 818.00

+4.68

680.70

| +1068 |
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Biocompatibility and Cytotoxic Evaluation of New Sorbent Cartridges for
Blood Hemoperfusion. Montin DP et al. Blood Purif 2018;46:187-195
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HA130

Long term dialysis
complications-itching rg
osteodystrophy,hyperte
on, malnutrition

Middle uremic toxins,
protein-
bound uremic toxins

5-30kDa

500Da-40kDa

130

110

HA230

Intoxication poisong of
herbicide, rodenticide,
pesticide,biotoxin, drug
overdose

Ydrofobic or protein-
bound exogenous
substances

200Da-10kDa

230
145

Styrene divinylbenzene
Copolymers

PC
Yes

Irradiation
sterilization

HA330/380

Critical ill patients suffered
rom cytokine stom-sepsis
bancreatitis, trauma,

ardiac surgery,
nflammation

Cytokines, complement
,free hemoglobin and so
on

10-60kDa

500Da-60kDa

330/380

170/185
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Percentage of viability, apoptosis, and necrosis of monocytes (U937 cell line) after 24 h of incubation for each cartridge
type and controls, as negative control RPMI medium samples were collected before starting the experiment

100.0-
98.5-
97.0-
95.5-
94.0-
92.5-
91.0-
89.5-
88.0-
86,5-
85.0-
83,5-
82.0-
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Dynamlc test: viability

30°

60"

120"

Blood lines/control
Cartridge HA130

Cartridge HA230

Cartridge
HA330/380




necrosis

Blood lines/control

Cartridge HA130

Cartridge HA230

Cartridge
HA




HA230 HEMOPERFUSION CARTRIDGE

HA230 for Poisoning
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DPMAS
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HA330-II Disposable
Hemoperfusion Cartridge

BS330 Disposable
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For hyperbilirubinemia and

« BS330 plasma absorption

‘hyperbileacidemia
Anticoagulant PLETS POy - . ’ - -
R T - Effectively improve jaundice
Bipod Pump

‘symptom

! ‘

B5330

. N *

Plagma weparsior

Plasma Adsorption

* For early hepatitis
H.A.B_BO_”. direct blogd absorption =537 . Extensively remove toxins induced

by liver disorder such as

Anticoagukant
= == Gaea— ‘inflammatory mediators, ammonia,

Blood Pump | |
# J

phenol mercaptan, etc.
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Clinical emergency treatment of 68 critical patients with
severe organophosphorus poisoning and prognosis analysis
after rescue. Hui Dong et al. Medicine 2017;96(25)

The frequency of both groups having organ failure (n [%])

Groups Renal failure Heart failure Respiratory failure
Control group (n=34) 4 (11.76) 1(2.94) 6 (17.65)
Treatment group (n=34) 1(2.94) 3(8.82) 6 (17.65)

E Comparison of rescue outcomes —
i T

_ Groups Renal failure Heart failure Respiratory failure
Control group (n=34) 4 (11.76) 6 (17.65) 28 (82.35)
- Treatment group (n=34) 1(2.94) 1(2.94) 33 (97.06)

TR T L T T T Ty
L F

5.712 11.715 11.715
<05 <.05 <.05
_:=_ .:: .— L A -| —-E-h T ety 'EE.TE_:_- o= _.;.___-‘-r B ;_-_'--_ BN St _:-_..-._._:h L e i} _3:
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Comparison of the clinical effect and length of hospital stay

Control 18.8+3.2 14.4+2.5 485.4164.4 18.313.5
group (n=34)

= Treatment 2.8+.5 7.91.4 3.5+1.0 2.3+1.1 119.3+22.5 11.281.4

-~ group (n=34) i

o .'-:
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17.373 18.196 23.605 10.888 31.293 10.982 -’}E:
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Early hemoperfusion for emergency treatment of carbamazepine poisoning. Yang Xet al
.Am J Emerg Med 2018 Jun;36(6):926-930

104 patients with acute CBZ poisoning HP.IN
Group (HP in Emergency Department)=51 BLOOD
Group (HP in the blood purification room)=34 Ry
Control group (No HP)=19 ROOM
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for Paraquat Poisoning:
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Purif 2016;42:93
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Early Stage Blood Purificationfor Paraquat Poisoning:
A Multicenter Retrospective Study. An Li et al. Blood
Purif 2016;42:93-99

Blood levels of PQ comparison at baseline and during treatment

Group n Baseline 24 h 48h 72h p value
Conservative 75 21.56£11.17 16.71+£8.352 10.3316.672 b 6.02+3.292° <0.001
HP 65 22.951£10.41 7.84+3.63" 2 4.54+2.58% 3§ 2.50+1.342—° <0.001

P + CVVH 43 20.82+9.26 4.95+2.81* #2a 3.91+1.89% a° 2.11£1.672¢ <0.001

. p value - 0.553 <0.001 <0.001 <0.001

All data are presented as mean = SD, pg/ml.

i p < 0.05 vs. conservative treatment; # p < 0.05 vs. HP; a p < 0.05 vs. before baseline; b p < 0.05vs. 24 h; c
- p<0.05vs. 48 h. 3
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Therapeutic plasma exchange versus double plasma molecular absorption system
in hepatitis B virus-infected acute-on-chronic liver failure treated by entercavir:
A prospective study. Yue-Meng Wan et al.Journal of Clinical Apheresis

Design : A single center prospective controlled pilot study. Study
Subject: Acute-on-chronic liver failure (ACLF)

Regimens:

TPE Group (N=33): standard medical therapy + TPE (2-3
times/week, 2-3h/session) plasma exchange rate: 20-30ml/min.
DPMAS Group (N=27): standard medical therapy + DPMAS (2-3
times/week, 2-3h/session) blood flow rate: 100-150mIl/min,
plasma flow rate: 25-50ml/min.

.+« Purpose: compare the efficacy of TPE

t and DPMAS on acute on-chronic liver

failure (ACLF) caused by hepatitis B
virus (HBV-ACLF).




. pretreatment . pretreatment

EEENEEENEEEEmEm . Post-treatment --H . Post-treatment  P<0.01

e

PCT levels (ng/L)

*I usually considered a pro-
inflammatory cytokine, but it is also a

R

SN T
FEp HIT

10t cbeod 1 ™l o T e Bl il B0 g




. pretreatment

M post

wid
c
@
£
wd
©
g
bt

(7/6w)




Removal Rate
45,0%
40,0%
35,0%
30,0%
25,0%
20,0%
15,0%
10,0%

5,0%

0,0%

|
@@ TPE
[ DPMAS

P=0.002

P=0.384

TBA




High dynamic blood
circulation is common in
patients with liver failure,
the circulation time is
shortened, the ability to
reserve the heart is
diminished, hypotension

—I— TPE is easy to occur.
| _I— DPMAS
—}— TRE-censored The plasma adsorption
—} DPMAS -censored | column and extracorporeal

- circulation pipeline have a

Ep— | certain volume, After
- _ establishing the

extracorporeal circulation,
. more blood is left in vitro,

| the effective circulating
~ blood volume is reduced.

Cumulative survival rates (%)




HP (NMR)

Barbiturates fd b +++
Glutethimide —~+ e~ +
Methaqualone +[-~+++ +4+++
diazepam ++++

salicylate Fbd b~ ++

dlgltOXln + +4+~+++
quinidine +/-~+ ++
procainamide +~+++ ++++

Dimethoate ++ +4++
DDVP ++++

paraquat +++




Neutral microporous Medical activated
adsorption resin carbon

_ Averaged 13-15mm Not averaged

Relative specific Not selective
adsorption

Middle and big Middle and small
molecular and high fat/ molecular substances
le substa

Detoxification, uremia, | detoxification
hepatology ,criticall
illness and so on

Produced by polymer  Natural materials
material temperature firing
Uniform pore size, Uneven surface
smooth surface

Good blood The damage of platelet
compatibility




