
Acute Therapy Systems

Ci-Ca® CVVHD with Ultraflux® EMiC®2
Improved removal of middle 
molecules with Ci-Ca® therapy



Patients with elevated concentrations  

of middle molecules

• High concentration of myoglobin due 

to rhabdomyolysis

• Cytokines, interleukins and other factors  

in septic patients (studies still have to  

demonstrate a better outcome)

Patients with high bleeding risk and HIT

• Acute bleeding or high bleeding risk due  

to haemorrhage, trauma or surgery

• Heparin-induced thrombocytopaenia (HIT II) 

where citrate is used in combination with 

the required systemic anticoagulation

Intended use of the combined Ci-Ca® EMiC®2 therapy:

• Enhanced Middle Molecule Clearance –  

comparable to CVVH

• Substantially stable albumin levels

• Reliable citrate anticoagulation

• High efficacy with low blood flows

• multiFiltrate Ci-Ca®: integrated citrate 

and calcium management

Ci-Ca® CVVHD with Ultraflux® EMiC®2 is an advanced CRRT therapy combining 
the  advantages of citrate anticoagulated CVVHD with improved removal of 
middle  molecules

Ci-Ca® CVVHD with Ultraflux® EMiC®2

Middle Molecule Molecular Weight

β2 microglobulin (β2m) 12 kDa

Cystatin C 13 kDa

Myoglobin 17 kDa

Interleukin-1β (IL-1β) 18 kDa

Interleukin-6 (IL-6) 21 kDa

Interleukin-10 (IL-10) 37 kDa



Ultraflux® EMiC®2 benefits from modern membrane technology thanks  
to the higher permeability of its membrane and adjusted cut-off

Removal of middle molecules – retaining albumin

Middle molecule clearance*

*FLC kappa (25 kDa) 

Albumin clearance

Advantages of Ultraflux® EMiC®2

• Enhanced Middle Molecule Clearance 

• Cut-off at ~ 40 kDa

• Advanced hollow fibre ondulation technology 

ensures high efficacy by homogeneous  

dialysate flow around the fibres

• The steep sieving coefficient curve closely mimics 

the glomerular basement membrane

• Narrows the gap to physiological renal function

EMiC®2 CVVHD

• Significant increase in middle molecule clearance 1

• Albumin serum levels: CVVHD EMiC®2  

comparable to CVVH with standard filters 1

• Haemodynamic and respiratory tolerance similar 

between both treatment modalities 2

0

C
le

ar
an

ce
 (

m
L/

m
in

)

15 min

* p < 0.001 * p < 0.001

1h 4h 12h 24h

20

16

12

8

4

0

C
le

ar
an

ce
 (

m
L/

m
in

)

15 min 1h 4h 12h 24h

0.20

0.15

0.10

0.05

CVVH with AV1000S

CVVHD with EMiC®2

*
* * *

*

*
* *

0

C
le

ar
an

ce
 (

m
L/

m
in

)

15 min

* p < 0.001 * p < 0.001

1h 4h 12h 24h

20

16

12

8

4

0

C
le

ar
an

ce
 (

m
L/

m
in

)

15 min 1h 4h 12h 24h

0.20

0.15

0.10

0.05

CVVH with AV1000S

CVVHD with EMiC®2

*
* * *

*

*
* *

0

0.2

S
ie

vi
ng

 c
o

e�
ci

en
t

molecular weight in kDa

1 10 100

0.2

0.4

0.6

0.8

1

β2m
Cystatin C
 Myoglobin

IL-10

IL-6
IL-1β Albumin

Low Flux
High Flux
EMiC®2
Glomerular basement
membrane

Schematic depiction of sieving coefficients



Advantages of citrate anticoagulation

• Reliable anticoagulation, restricted to the 

extracor-poreal circuit 3

• Reduced risk of bleeding compared to systemic 

anticoagulation such as with heparin 4

• Minimised clotting events and fewer treatment 

interruptions 5

Advantages of the CVVHD treatment modality

• High efficacy, even with low blood flows

• Low blood flow: reduced demand of citrate

• Use of smaller, less invasive catheters possible

• Longer filter running times compared to  

convective modalities 6

Ci-Ca® EMiC®2 builds on the advantages of multiFiltrate Ci-Ca®: 

Patient

CaCI2 Solution

Ci-Ca® Dialysate 
K2/K4 
Ci-Ca® Dialysate 
K2/K4 P lus

Effluent
4 % Na3Citrate



Order information

multiFiltrate Kit containing components for Ci-Ca® CVVHD EMiC®2

multiFiltrate Kit Ci-Ca® CVVHD EMiC®2 Art. No. F00001172

Type Description

Ultraflux® EMiC®2 Ultraflux® dialyser, steam-sterilised, 1.8 m² surface area,  
Fresenius Polysulfone® membrane, blood filling volume 130 mL

multiFiltrate Ci-Ca® Cassette multiFiltrate cassette with arterial and venous blood tubing system,  
filtrate system and integrated citrate and calcium lines

Dialysate system multiFiltrate Dialysate system for multiFiltrate with integrated heater bag

Performance data/Technical data Ultraflux® EMiC®2

Effective surface area (m²) 1.8

Wall thickness/inner lumen (µm) 35/220

Blood filling volume (mL) 130

Blood flow range (mL/min) 100 – 350

Max. dialysate flow (mL/min) 1000

Max. filtrate flow (mL/min) 10 % of blood flow

Total amount of ultrafiltrate generated in 24 h (incl. anticoagulation) max. 12000 mL

Membrane material Fresenius Polysulfone®

Housing material Polycarbonate

Potting material Polyurethane

Sterilisation method INLINE steam
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The signs/names marked with ‘®’ are registered trademark/s of the Fresenius Group in selected countries
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Head office: Fresenius Medical Care Deutschland GmbH · 61346 Bad Homburg v. d. H. · Germany 
Phone: +49 (0) 6172-609-0 · Fax: +49 (0) 6172-609-2191

www.fmc-ag.com


