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PROTOCOL SYNOPSIS

Study Title A Multi-Center, Randomized, Controlled, Pivotal Study

To Assess the Safety and Efficacy of A Selective
Cytopheretic Device (SCD) In Patients with Acute Kidney
Injury (AKI)

Study Phase Pivotal Study.

Product Description | The Selective Cytopheretic Device (SCD) is comprised of
tubing, connectors, and a synthetic membrane cartridge. The
device is connected in series to a commercially available
Continuous Renal Replacement Therapy (CRRT) device.
Blood from the CRRT circuit is diverted after the CRRT
hemofilter through to the extra capillary space (ECS) of the
SCD. Blood circulates through this space and it is returned to
the patient via the venous return line of the CRRT circuit.
Regional citrate anticoagulation is used for the entire CRRT
and SCD blood circuits.

The SCD-ARF is a synthetic membrane with the ability to
bind activated leukocytes and when used in a continuous
renal replacement extracorporeal circuit in the presence of
regional citrate anticoagulation modulates inflammation.

Rationale Our primary hypothesis is that up to seven sequential 24-
hour SCD treatments will improve survival in patients with
Acute Kidney Injury (AKI) as compared to CRRT alone
(standard of care). Further, SCD therapy may reduce the
duration of maintenance dialysis secondary to AKI due to
acute tubular necrosis (ATN). ATN is an acute reversible
process and if not reversed in three months, it may not be
reversed at all. [1, 2] Studies suggest that approximately
10% of AKI patients do not recover renal function [3, 4] and,
therefore, require chronic dialysis.

Importantly, acute kidney injury is a highly lethal condition
in critically ill patients. Despite improvements in acute
medical care and advances in dialysis therapies, the mortality
rate during the past four decades of this condition has not
improved. Critically ill patients with AKI in hospital ICU
settings have mortality rates of 50 to 80%. [5 - 9]

AKI promotes a systemic inflammatory response syndrome
(SIRS) which results in systemic microvascular damage and,
if severe, multi-organ dysfunction. [10, 11] Activated
circulating leukocytes play a central role in this process. [12]
Leukocytes, especially neutrophils, are major contributors to
the pathogenesis and progression of many inflammatory
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disorders, including SIRS, sepsis, ischemia reperfusion
injury, and acute respiratory distress syndrome (ARDS).
Many therapeutic approaches are under investigation to limit
the activation and tissue accumulation of leukocytes at sites
of inflammation to minimize tissue destruction and disease
progression. [13-15]

Primary Objective | To achieve a clinically and statistically significant
improvement on all-cause mortality through Day 60 post
randomization of CRRT + SCD treatment compared to

CRRT alone.
Secondary To assess the effect of SCD treatment on various measures
Objective of patient clinical outcome and to evaluate the integrity of

the SCD-ARF and patient safety in SCD treatments from the
time of initiation of therapy to as many as seven consecutive
24-hour SCD treatments.

Primary Endpoints | The Primary Clinical Efficacy endpoint in this trial is time to
all-cause mortality through 60 days post-randomization.

Secondary Renal Replacement Therapy dependency at day 60.
Endpoints Mortality at day 28.

Number of ventilator free days (VFD) at day 28.

Mortality of Severe Septic patient sub-population at day 60.

Study Populations Patients receiving care in the Intensive Care Units of each
participating hospital will be screened daily and identified
for participation in the trial.

Study Design This is a two-arm, randomized, open-label, controlled multi-
center Pivotal study.

Approximate Up to 344 patients will be enrolled in this study.
Number of Subjects

Approximate Up to 30 Clinical Centers in the United States will
Number of Centers | participate in this study.

Duration of Subject | Each patient will be followed for 60 days following
Participation randomization.

Inclusion Criteria 1. A patient, or legal representative, has signed a written
informed consent form.

2. Must be receiving medical care in an intensive care unit
(e.g., ICU, MICU, SICU, CTICU, Trauma).

3. Age 18 to 80 years.
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4. Females of child bearing potential who are not pregnant
(confirmed by a negative serum pregnancy test) and not
lactating if recently post-partum.

5. Must be receiving and tolerating CRRT therapy for a
minimum of 4 hours, but not longer than 24.

6. Expected to remain in the ICU for at least 96 hours after
evaluation for enrollment.

7. A clinical diagnosis of ATN due to hemodynamic or
toxic etiologies. ATN is defined as Acute Kidney Injury
occurring in a setting of acute ischemic or nephrotoxic
injury with oliguria (average <20 mL/hr) for >6-12 hours
Or: an increase in serum creatinine >2 mg/dL (>1.5
mg/dL in females) over a period of <4 days. (Note:
Prerenal, hepatorenal, vascular, interstitial, glomerular,
and obstructive etiologies are excluded on clinical or
other diagnostic grounds.)

8. At least one non-renal organ failure (SOFA organ system
score >2), as defined in Appendix A or presence (proven
or suspected) of sepsis as defined in Appendix C.

9. AIl patients must be able to tolerate regional citrate
anticoagulation.

Exclusion Criteria | 1. Irreversible brain damage based on available historical
and clinical information.

2. Presence of a renal transplant at any time.

3. Non-renal organ transplantation within six months of
screening.

4. Presence of preexisting advanced chronic renal failure
(Stage 5) prior to this episode of AKI. Preexisting
Chronic Renal Failure is defined by dialysis dependence
or as a baseline serum creatinine >2.5 mg/dL (men) or
>2.0 mg/dL (women).

5. AKI occurring in the setting of burns, obstructive
uropathy, allergic interstitial nephritis, acute or rapidly
progressive glomerulonephritis, vasculitis, hemolytic-
uremic syndrome, thrombotic thrombocytopenic purpura
(TTP), malignant hypertension, scleroderma renal crisis,
atheroembolism, functional or surgical nephrectomy,
hepatorenal syndrome, cyclosporine or tacrolimus
nephrotoxicity.

6. Metastatic malignancy which is actively being treated or
may be treated by chemotherapy or radiation during the
subsequent three month period after study therapy.

7. Chronic immunosuppression (e.g., HIV/AIDS, chronic
glucocorticoid therapy >20 mg/day prednisone
equivalent on a chronic basis). The acute use of
glucocorticoids is permissible.

8. Severe liver failure as documented by a Child-Pugh Liver
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Failure Score >12 (see Appendix F).

9. Do Not Resuscitate (DNR) status.

10. Comfort measures only.

11. Patient is moribund or for whom full supportive care is
not indicated.

12. Patient not expected to survive 28 days because of an
irreversible medical condition. (This is not restrictive to
AKI, and may include situations such as the presence of
irreversible brain damage, untreatable malignancy,
inoperable life threatening condition, or any condition to
which therapy is regarded as futile by the P1.)

13. Any medical condition that the Investigator thinks may
interfere with the study objectives.

14. Physician refusal.

15. Patient is a prisoner.

16. Dry weight of >150 kg.

17. More than one hemodialysis treatment during this
hospital admission or prior to transfer from an outside
hospital.

18. Platelet count <30,000/mm? at time of screening.

19. Concurrent enrollment in another interventional clinical
trial. Patients enrolled in clinical trials where only
measurements and/or samples are taken (NO TEST
DEVICE OR TEST DRUG USED) are allowed to
participate.

20. Use of any other Investigational drug or device within the
previous 30 days.

Evaluation Plan The primary endpoint in this trial is time to all-cause
mortality through 60 days post-randomization. The primary
analysis is the assessment of difference between the
experimental treatment (CRRT+SCD) and the control
treatment (CRRT alone) on the primary endpoint, and the
assessment of this difference will be carried out at an
overall two-sided 0.05 level of significance. Statistical
treatment comparisons on secondary endpoints will also be
carried out at an overall two-sided 0.05 level of
significance, unless otherwise specified. Statistical analyses
will be carried out using SAS version 9.1 or higher, and
other appropriate statistical software if necessary.
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Renal Assist Device

Serious Adverse Event
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INTRODUCTION

The Selective Cytopheretic Device (SCD) is comprised of tubing, connectors, and a
synthetic membrane cartridge. The device is connected in series to a commercially
available Continuous Renal Replacement Therapy (CRRT) device. Blood from the
CRRT circuit is diverted after the CRRT hemofilter through to the extra capillary
space (ECS) of the SCD. Blood circulates through this space and it is returned to the
patient via the venous return line of the CRRT circuit. Regional citrate
anticoagulation is used for the entire CRRT and SCD blood circuits.

The SCD-ARF is a synthetic membrane with the ability to bind activated leukocytes
and when used in a continuous renal replacement extracorporeal circuit in the
presence of regional citrate anticoagulation modulates inflammation.

Calcium Replacement

SCD to Venous

¢ Return Line
A

-

A

To Patient

Dialyzer to SCD line
From Patient

T @ “;[I:': Hemofilter :I:I]

T 0w

Citrate Anticoagulation ‘

Figure 1 Schematic of the CRRT circuit and SCD

1.1. RATIONALE FOR THERAPY

Our primary hypothesis is that up to seven sequential 24-hour SCD treatments
will improve survival in patients with Acute Kidney Injury (AKI) as compared to
CRRT alone (standard of care). Further, SCD therapy may reduce the duration of
maintenance dialysis secondary to AKI due to acute tubular necrosis (ATN).
ATN is an acute reversible process and if not reversed in three months, it may not
be reversed at all. [1, 2] Studies suggest that approximately 10% of AKI patients
do not recover renal function [3, 4] and, therefore, require chronic dialysis.

Importantly, acute kidney injury is a highly lethal condition in critically ill
patients. Despite improvements in acute medical care and advances in dialysis
therapies, the mortality rate during the past four decades of this condition has not
improved. Critically ill patients with AKI in hospital ICU settings have mortality
rates of 50 to 80%. [5 - 9]

AKI promotes a systemic inflammatory response syndrome (SIRS) which results
in systemic microvascular damage and, if severe, multi-organ dysfunction. [10,
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11] Activated circulating leukocytes play a central role in this process. [12]
Leukocytes, especially neutrophils, are major contributors to the pathogenesis and
progression of many inflammatory disorders, including SIRS, sepsis, ischemia
reperfusion injury, and acute respiratory distress syndrome (ARDS). Many
therapeutic approaches are under investigation to limit the activation and tissue
accumulation of leukocytes at sites of inflammation to minimize tissue destruction
and disease progression. [13-15]

2. PRIOR CLINICAL EXPERIENCE

2.1. PHASE Il RENAL ASSIST DEVICE STUDY (RADO003 IND NUMBER 11077)
CytoPherx predecessor, RenaMed, had implemented and participated in Phase I/11
and Phase Il clinical studies of renal cell therapy with the cellular-based Renal
Assist Device (RAD) in ICU patients with AKI and multi-organ failure. The
devices used in these studies were seeded with human renal proximal tubule cells
isolated from kidneys donated for cadaveric transplantation, but found to be
unsuitable for transplantation due to anatomic or fibrotic defects. The studies
incorporated acellular cartridges (currently referred to as SCD) as a control and
therefore provided supporting evidence for the safety of treatment with the SCD.

A Phase Ilb clinical study of the RAD was undertaken to evaluate a commercial
cell manufacturing process and the addition of citrate regional anticoagulation.
Small subsets of patients were treated with citrate receiving either an acellular or
a cell-containing cartridge. Subsets were analyzed to compare the mortality rates
in patients treated with acellular cartridges (SCD) with systemic heparin
anticoagulation or citrate regional anticoagulation.

Twenty-four patients were randomly assigned to the acellular cartridge (SCD)
group that received either systemic heparin (n = 12) or regional citrate (n = 12)
anticoagulation. As detailed in Table 1, baseline demographics of the subgroups
were comparable with similar SOFA scores, organ-failure number, and incidence
of sepsis between the two groups.

Heparin (n=12) Citrate (n=12)
Age (y) 614+14 57.7+5.3
Male/Female 10/2 7/5
SOFA 134+1.1 12.2+0.9
MOF 417 £ 0.46 3.33+£0.36
Sepsis 58% 58%

Notes: MOF = multi-organ failure number, SOFA = sequential organ failure assessment score.
Organ failure defined as SOFA organ-specific score = 2
Table 1 RAD003 Baseline Subgroup Demographics

Figure 2 displays the survival plot for the two subgroups. The mortality rate in the
heparin patient group was 50% vs. 25% in the citrate-treated group (n = 12 for
each treatment arm) at 28 days and 75% vs. 33%, respectively, at 90 days (Chi-
square < 0.05).
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Figure 2 RAD003 Survival plot

Table 2 summarizes the reasons for discontinuation of the continuous venovenous
hemofiltration (CVVH) + acellular cartridge (SCD) in the AKI patients along
with the duration of therapy on the device. The median duration of treatment on
the device was 62 hours.

Failure of CVVH circuit 30%
Completed 72 hrs of therapy 26%
Failure of acellular device 17%
Improvement in clinical status 9%
Concomitant medical conditions 9%
Withdrawal of participation 4%
Device-related medical events 4%
Death 0%
Notes: Median time of therapy = 2.6 d (62 h)

Table 2 Reasons for discontinuation of CVVH+Acellular Cartridge (currently refer to as SCD) therapy
(n=24)

Device-related medical events resulted in discontinuation of one patient assigned
to receive the SCD (4%). The reason for discontinuation of the CVVH + acellular
cartridge (SCD) in the heparin group was a low platelet count. Thrombocytopenia
is a recognized complication of critically ill patients in the ICU. Review of the
total white blood cell, neutrophil, and platelet counts obtained daily during the
treatment period did not show any substantive change from baseline values in
either of the two groups. Except for the one patient noted above, none of the
patients developed absolute neutropenia or thrombocytopenia during the treatment
period.

For patients listed as having “Failure of the acellular Device,” regardless of
treatment group, the case report form (CRF) indicated that this was due to clotting
of the CVVH circuit. Thus, in each case, clotting originated in the CVVH circuit
and then propagated to the cellular or acellular circuit cartridge. Combining the
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“Failure of the CVVH Circuit” and “Failure of the Acellular Device” categories
the incidence of clotting was 47% in the acellular control group before the
complete 72-hour treatment plan, with median time of blood flow patency of the
circuit of 62 hours. Compared to single-cartridge continuous renal replacement
therapy (CRRT), this time-to-failure rate is favorable. [16-19]

Immuno-fluorescent staining of a small number of SCD cartridges after patient
treatment demonstrated adherent leukocytes on the outer surface of the hemofilter
membranes. Elution of cells from the SCD’s ECS demonstrated that >98% of the
cells were neutrophils.

All serious adverse events (SAES) during the first 28 days after randomization
were reported to the Medical Monitor within 24 hours of the event. The events
were initially reported in a blinded manner, but after study completion, the blind
was broken and the SAEs were analyzed by treatment group. SAES were reported
in 57.1% (16 of 28) patients receiving CVVH + RAD and in 52.0% (13 of 25
patients) receiving CVVH + acellular cartridge (SCD).

The reported SAEs were consistent with a seriously ill ICU patient population
with AKI receiving CVVH. When analyzed by body system, a higher frequency
of serious cardiac-related adverse events was observed in the RAD treatment
group (7 of 28; 25%) compared to the control acellular treatment group (2 of 25;
8%). The SAEs included cardiac arrest (10.7% and 4.0%, respectively),
cardiopulmonary arrest (10.7% and 0%, respectively), cardiopulmonary failure
(0% and 4.0%, respectively), and electromechanical dissociation (3.6% and 0%,
respectively).

2.2. ESRD SAFETY AND BIOINFLAMMATORY ASSAY STUDY

A study of the SCD was conducted at the Henry Ford Hospital in Detroit,
Michigan entitled “A Phase I/II Trial of a Two-Cartridge Hemodialysis System on
Inflammatory Markers in Chronic Hemodialysis Subjects”. This study was
designed to determine what effect one treatment with the SCD would have on the
reduction of bioinflammatory markers such as cytokines IL-2, IL-6, 1L-8 and IL-
10 and white cell activation in chronically inflamed End Stage Renal Disease
(ESRD). The study enrolled fifteen subjects at one site, with four of the original
15 patients re-enrolled in what was called “Amendment 2”.

Fifteen chronic hemodialysis (HD) patients with elevated CRP levels were treated
for four hours under standard HD with systemic heparin anticoagulation and, at
their next dialysis treatment session, received standard HD plus SCD therapy with
regional citrate anticoagulation. The 15 patients have completed the study
treatment period and safety data is shown in Table 3 as follows:
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Number of Number of

Adverse Event Mild Severity Moderate
Events Severity Events

Fever 1 0
Chills 2 0
Headache 1 0
Nausea 3 0
Vomiting 2 1
Diarrhea 1 0
Dizziness 1 1
Visual Disturbances 0 1
Lethargy 0 1
Itching 1 0
Latent TB infection 1 0
Cough 1 0
Left cheek swelling 1 0
Decreased hemoglobin 1 1
Increased CRP level 2 0
Neck swelling cellulites 0 1
Ankle sprain 0 1
Replacement of left 1 0
dysfunctional 1J catheter for HD
Dialysis catheter fell off during 0 1
sleep
Muscle cramp 0 1
Chest pain 0 1
Clotted extracorporeal system. 0 1
350 ml blood loss
L Upper quadrant pain 0 1
Decreased WBC 0 1

Table 3 Report of Adverse Events - ESRD trial

Additional data analysis and the assay of various biomarkers remain in progress.

2.3. AKI SAFETY, MORTALITY AND DEVICE INTEGRITY STUDY (CHINA)
2.3.1. STUDY DESIGN AND OBJECTIVE
A study of the SCD was conducted at the Huashan Hospital in Shanghai, China
entitled “An Exploratory Clinical Study to Assess Safety and Efficacy of the
Double Hemofiltration Cartridge Device (DCD) in Patients with Acute Renal
Failure”.

This study was a prospective, non-randomized, interventional study designed to
evaluate the effect of treatment with the SCD on in-hospital mortality in the
acute renal failure population being treated with continuous veno-venous
hemofiltration (CVVH) with regional citrate anticoagulation. All subjects
received standard intensive care treatment for patients undergoing CVVH in
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addition to the SCD treatment. CVVH treatment was delivered via standard
modes, i.e. 2.5L/hour replacement fluid dose pre-dilution.

2.3.2. CITRATE PROTOCOL

The hypotonic trisodium citrate (4%, 136 mmol/L) was infused pre-filter at a
fixed ratio of 3.5-4.5 mmol/L to the blood flow by means of a three-way
stopcock at the junction of the catheter. The calcium-free replacement fluid
delivered at the rate of 2.5L/h was composed of 121 mmol/L sodium, 3.2
mmol/L potassium, 0.75mmol/L magnesium, 109 mmol/L chloride, 7 mmol/L
bicarbonate and 250mg/dL of dextrose. The calcium chloride solution (5%,
340mmol/L calcium) was infused into the venous return by means of a three-
way stopcock at the junction of the catheter.

Calcium chloride was replaced at 1.0 mmol/L of blood flow as an initial dose.
Systemic ionized calcium was checked repeatedly, and accordingly, calcium
infusion rate was adjusted to maintain the level of calcium in circuit between
0.2-0.4 mmol/L and ionized systemic calcium at normal range (1.0-1.2
mmol/L).

2.3.3. PATIENT POPULATION
Adult male and female (non-pregnant) patients, aged 18-80 years, requiring
either CVVH or CVVHD for the treatment of acute kidney injury secondary to
acute tubular necrosis (ATN) were enrolled. ATN was defined as acute kidney
injury occurring in a setting of acute ischemic or nephrotoxic injury and oliguria
(<20 ml/hr) for > 24 hours or an increase in serum creatinine > 2 mg/dL (> 1.5
mg/dL in females) over a period of < 4 days.

2.3.4. STUDY ENDPOINTS
In this exploratory clinical study three domains of interest were designated, and
within each of those domains both Key Endpoints and Exploratory Endpoints
were pre-specified as noted below:

2.3.4.1. CLINICAL EFFICACY

The primary clinical efficacy endpoint was in-hospital all-cause mortality. In
addition, urine output was assessed as a surrogate marker for renal recovery.
Both of these clinical parameters were compared to data from historical
controls from the PICARD dataset matched for age and SOFA score [20].

2.3.4.2. PATIENT SAFETY

The domain of patient safety and tolerability was assessed based upon the
occurrence of adverse events (all, related, unexpected serious, unexpected
serious related) as well as with leukocyte and platelet levels.

2.34.3. DEVICE INTEGRITY AND PERFORMANCE

Several parameters of device integrity and performance were monitored
including evidence of leakage, cracking, clotting and hemolysis.
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2.3.5. STATISTICAL ANALYSIS

In-hospital mortality data was compared between the SCD treated patients and
the case-matched historical control using the Fisher exact test. Age and SOFA
scores were compared between the latter groups using the paired T-test.
Multiple regression analysis was performed with mortality as the dependant
variable and the following independent variables in the regression equation: age,
SOFA score, and average change in urine output over the first seven days
during or after treatment, and treatment modality (SCD vs. CVVH historical
cohort). Urine output and change in urine output between the SCD and controls
were compared using ANOVA analysis. All other variables reported were
analyzed using descriptive statistics only.

2.3.6. RESULTS
A total of 12 patients were enrolled in this study. Safety for this patient
population is reported in Table 4. There were no SAEs reported.

Adverse Event Number of Mild Number of
(n=12 patients) Severity Events | Moderate Severity
Events

Hypercalcemia 9 1
Thrombocytopenia 1 0
Hypocalcemia 0 0

Allergic Reaction 1 0
Hypophosphatemia 2 0

Hypernatrimia 1 0
Table 4 Adverse Events Reported for all 12 patients (including 3 off protocol)

Of the 12 patients enrolled in the study, three were enrolled outside of the
inclusion/exclusion criteria. Two of these patients were not expected to survive
for 96 hours and the third had active cancer. Therefore, the analysis focuses on
the remaining 9 patients and is described below. [21]

The nine patients enrolled in the trial “on protocol” did not differ from the case
matched controls with respect to age and SOFA score (Table 5). The mortality
for the case matched controls was 77.78%, while the observed mortality in the
SCD treatment group was 22.22% (p = .027). Multiple regression analysis
identified treatment with SCD as the only significant variable affecting
mortality among age, SOFA score, and average change in urine output over the
first seven days during or after treatment, and treatment modality (SCD vs.
CVVH historical cohort, B =-0.5728; p = 0.0222).
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Matched Controls
sel from PICARD
n=9 n=9
Std
Mean Dev Mean Std Dev Test p value

Age 59.33 13.85 59.22 17.15 T-test 0.99
SOFA 11 3.64 11.44 3.05 T-test 0.78
Mortality 22.22% 77.78% Fisher’s exact | 0.027*

Table 5 SCD mortality and demographics compared to PICARD case-matched controls

Mean total urine output in the 9 subjects receiving SCD treatment increased
from a baseline of approximately 500 ml/day to over 1,500/day by day 7 of
treatment. While there was no statistically significant difference in the change in
urine output over the treatment time between the SCD and control group, mean
urine output increased over time in the SCD treated group and diminished over
time in the PICARD case matched control group.

In the 9 subjects analyzed on SCD treatment, no neutropenic events were
reported. Mean WBC counts remained normal throughout treatment, with a
mild decline noted upon initiation of therapy that was shown to rebound by day
1.

No bleeding events were reported. Average platelet counts remained in the
functional range (above 50,000) throughout treatment, with a mild decline noted
upon initiation of therapy that was shown to plateau by day 4 to an average
platelet count of 75,000.

Adverse events noted included hypercalcemia (8), hypocalcemia (1),
hypophosphatemia (2), hypernatremia (1), and thrombocytopenia (1), with the
last patient requiring a platelet transfusion upon a decline in platelet count
below 20,000 (Table 6). These events were not attributed to the device by the
investigator, as they commonly occur with CRRT treatment. Moreover, the
thrombocytopenic AE was not reported as serious by the Pl despite the
necessity of platelet transfusion because there were no clinical sequelae of the
thrombocytopenia (e.g. no bleeding, bruising).

Adverse Event Number of Mild Number of
(n=9 patients) Severity Events | Moderate Severity
Events

Hypercalcemia 6 2
Thrombocytopenia 1 0
Hypocalcemia 0 1

Allergic Reaction 1 0
Hypophosphatemia 2 0

Hypernatremia 1 0
Table 6 Adverse event reporting — China Study — n=9 patients
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2.3.7. SUMMARY
This non-randomized, single center pilot study evaluated the safety and efficacy
of treatment with a selective cytopheretic device in patients with a conventional
CRRT circuit. SCD treatment significantly reduced all-cause, in-hospital
mortality in ICU patients with AKI compared to case matched controls from a
national dataset (PICARD).

This improved survival was demonstrated to be independent of age and SOFA
score. Treatment with the SCD was well tolerated with an adverse event profile
expected for a seriously ill population in the ICU with AKI. The blood flow
patency of the SCD was comparable to single-cartridge CRRT modalities.

2.4. PILOT STUDY USA ARF-002 - IDE G090189

The pilot study of the SCD device (ARF-002 Clinical Trial) was designed to
evaluate the safety and effect of the SCD treatment after up to seven consecutive
24 hour SCD treatments compared to historic data on in-hospital mortality and
all-cause mortality at day 28, and day 60 in the acute renal failure population
being treated with Continuous Renal Replacement Therapy (CVVH, CVVHD,
CVVHDF) with regional citrate anticoagulation.

The study was conducted in 6 Clinical Centers in the United States. Patients
receiving care in the critical care units of each participating hospital were
screened daily and identified for recruitment.

2.4.1. NUMBER OF SUBJECTS ENROLLED
A total of 35 subjects were enrolled by a total of 6 centers in the United States
between May 2010 and January 2011.

24.2. SAFETY

A summary of all adverse events (AEs) observed in the 35 subjects are
summarized in Table 7. A total of 199 adverse events were observed in 33 of
the 35 subjects. Of these 199 AEs, 12 were deemed to be possibly related and 1
deemed definitely related (as determined by the investigator) to the study
therapy. These included worsening coagulation defect, hypotension,
neutropenia, DIC, thrombocytopenia, recurrent renal failure, hypophosphatemia,
hypercalcemia, anemia, and cardiogenic shock.  (Thrombocytopenia is
frequently encountered during administration of CRRT therapy alone [22] and
neutropenia is a known consequence of critical illness and/or sepsis [23]).

One of these 13 related events, one event was deemed to be “definitely” related
to therapy which was coded as “Metabolic Alkalosis Secondary to Citrate.”
Although this was the name given to the event by the PI, the event in question
was a case of severe hypocalcemia which resulted from the initiation of citrate
anticoagulation and which resulted in termination of therapy 2 hours after
initiation. Citrate intolerance is a known side effect of citrate anticoagulation in
the setting of liver disease. In some patients, citrate quickly builds up and leads
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to metabolic alkalosis and hypocalcemia [24]. In this subject, the citrate
intolerance was quickly recognized and therapy was discontinued 2 hours after
initiation.

Two subjects experienced thrombocytopenia which was deemed possibly
related to the therapy and one required platelet transfusions. There were 8
additional incidences of thrombocytopenia in 8 subjects that were deemed as
unrelated by the PI. Four of these 8 subjects required platelet transfusions. As
stated above, thrombocytopenia is frequently encountered during administration
of CRRT therapy alone [22] and is often a consequence of the types of critical
ilinesses (e.g., bone marrow suppression, SIRS, sepsis, drug reactions) observed
in the ICU setting. For example, in a retrospective analysis of a 71 patient
cohort in the ICU on systemic heparin anticoagulation who received CRRT, 31
patients (44%) experienced severe thrombocytopenia [22].

Of the 199 events, 34.7% were deemed to be mild and were experienced by
60% of the subjects, 51.8% were moderate and experienced by 71% of the
subjects and 13.6% were severe, experienced by 54% of the subjects. The AEs
observed were those that were expected for a critically ill patient population
with acute renal failure and/or in an ICU setting.

Adverse Events Number of Subjects with Events| Number of Events
N (% of 35) % of 199 (n/199)

Total adverse events 33 (94%) 199
Serious adverse event 23 (66%) 14.1% (28/199)
Unanticipated Adverse Device Effect 0 (0%) 0.0% (0/199)
Relationship to Study*

Unrelated to study therapy 32 (91%) 93.5% (186/199)

Possibly related to study therapy 8 (23%) 6.0% (12/199)

Probably related to study therapy 0 (0%) 0.0% (0/199)

Definitely related to study therapy 1 (3%) 0.5% (1/199)
Outcome

Resolved w/ sequelae 14 (40%) 13.6% (27/199)

Resolved w/out sequelae 25 (71%) 64.3% (128/199)

Continuing 11 (31%) 11.1% (22/199)

Death 11 (31%) 5.5% (11/199)

Reported as Unknown 3 (9%) 5.5% (11/199)
Frequency

Single Episode 29 (83%) 54.3% (108/199)

Intermittent 16 (46%) 21.1% (42/199)

Continuous 16 (46%) 24.1% (48/199)

Reported as Unknown 1 (3%) 0.5% (1/199)
Severity

Mild 21 (60%) 34.7% (69/199)

Moderate 25 (71%) 51.8% (103/199)

Severe 19 (54%) 13.6% (27/199)

*Subjects experienced more than one AE, therefore, numbers do not add up to N=22
(number of subjects experiencing any adverse event).
Table 7 Summary of Adverse Events ARF-002
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Clinical outcomes for the 35 subjects enrolled are shown in Table 8. Death from
any cause at Day 60 was 31.4%. This compares very favorably with the greater
than 50% mortality reported in the literature [25] for subjects with similar
SOFA scores.

Renal recovery was observed in all of the surviving subjects at Day 60. The
mean time to ICU discharge from the beginning of SCD therapy was 15.0+9.1
days [Cl 11.1,18.9] and the time to hospital discharge from the beginning of

SCD therapy was 21.8+10.9 days [CI] 17.0,26.6].

Clinical Efficacy

Outcome
(N=35
Subjects)t

95% ClI

Primary Endpoint

Death in hospital

28.6% (10/35)

[14.6%,46.3%]

Death from any cause by day 28 from time of enrollment

25.7% (9/35)

[12.5%,43.3%]

Death from any cause by day 60 from time of enrollment

31.4% (11/35)

[16.9%,49.3%]

Other Clinical Efficacy

Time to ICU discharge (days) from enrollment

15.0£9.1 (23)

[11.1,18.9]

Time to hospital discharge (days) from enrollment

21.8+10.9 (22)

[17.0,26.6]

No. of subjects discharged from ICU by day 28

60.0% (21/35)

[42.1%,76.1%]

No. of subjects discharged from hospital by day 28

54.3% (19/35)

[36.6%, 71.2%]

No. of subjects discharged from ICU by day 60

65.7% (23/35)

[47.8%,80.9%]

No. of subjects discharged from hospital by day 60

62.9% (22/35)

[44.9%,78.5%]

Renal Recovery to day 28*

73.1% (19/26)

[52.2%,88.4%)]

Renal Recovery to day 60*

100% (24/24)

[86.2%.100%)

1 The presented numbers refer to: for discrete variable, % (no. patients with events/ total no. available
patients) for continuous variable, Mean+SD(N), where N is the number of available patients.
* Does not include subjects who died (N=5 at day 28 and N=7 at day 60)

Table 8 Clinical Efficacy Outcome ARF-002

All safety data has been collected by the Clinical Research Organization (CRO),
SAE and death notices are sent directly to CRO from the Principal Investigator
with supporting source documentation. The CRO safety officer reviews this
information, makes queries as necessary, and generates a narrative of the events
for monthly safety reports that are sent to CytoPherx.

3. PIVOTAL STUDY (PROTOCOL SCD-003) OBJECTIVES AND ENDPOINTS
3.1. PRIMARY OBJECTIVE
To achieve a clinically and statistically significant improvement on all-cause
mortality through day 60 post randomization of CRRT + SCD treatment
compared to CRRT alone

3.2. SECONDARY OBJECTIVE
To assess the effect of SCD treatment on various measures of patient clinical
outcome, health economics and to evaluate the integrity of the SCD-ARF and
patient safety in SCD treatments from the time of initiation of therapy to as many
as seven consecutive 24-hour SCD treatments.
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3.3. PRIMARY ENDPOINT
The Primary Clinical Efficacy endpoint measure in this trial is time to all cause
mortality through 60 day post randomization.

3.4. SECONDARY ENDPOINTS

Renal Replacement Therapy dependency at day 60.
Mortality at day 28.

Number of ventilator free days (VFD) at day 28.

Mortality of Severe Septic patient sub-population at day 60.
Secondary Endpoints are defined in Appendix D.

. STUDY DESIGN

This is a two-arm, randomized, open-label, controlled multi-center Pivotal study.

. SELECTION OF PATIENT POPULATION

5.1. PATIENT RECRUITMENT

Up to 30 Clinical Centers in the United States will enroll up to 344 patients to
participate in this clinical trial. Patients receiving care in the Intensive Care Units
of each participating hospital will be screened daily and identified for
participation in the trial.

All patients that are screened for the study will be entered by the Study Staff on a
screening log. If the patient is not enrolled, the screening log will include
information explaining why enrollment did not take place (exclusion criteria,
attending physician refusal, patient refusal, etc).

All enrolled patients will receive standard intensive care treatment for patients
undergoing CRRT or CRRT + SCD. Any mode of CRRT will be allowed
(CVVH, CVVHD, and CVVHDF) following each participating clinical site’s
protocol. The modality of CRRT is not expected to affect performance of the
SCD.

The Sponsor will provide each site with a CRRT device (B.Braun Diapact®
CRRT System) to be used with each patient randomized either to the Control or
Study Arms. The B.Braun® CRRT System is a compact, self-containing system
for high-flow continuous or intermittent renal therapies. Some of the technical
features of the Diapact include an integrated plate warmer for the heating of
infusion and dialysate fluids and a single load cell weighing system which reduces
the possibility of error and increases accuracy. The Sponsor will also provide all
the tubing, SCD-ARF and hemofilters to be used during the observation period of
this trial.

Each participating clinical site is to use their regional citrate anticoagulation

protocol for the CRRT and SCD-ARF circuits (Study Arm) and for the CRRT
only (Control Arm). The recommended ionized calcium level (measured post
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SCD-AREF) in the CRRT and SCD-ARF blood circuit should be between 0.25 and
0.4 mmol/L.

5.2. INCLUSION CRITERIA

1. A patient, or legal representative, has signed a written informed consent form.

2. Must be receiving medical care in an intensive care unit (e.g., ICU, MICU, SICU,
CTICU, Trauma).

3. Age 18 to 80 years.

4. Females of child bearing potential who are not pregnant (confirmed by a negative
serum pregnancy test) and not lactating if recently post-partum.

5. Must be receiving and tolerating CRRT for a minimum of 4 hours, but not longer
than 24 hours.

6. Expected to remain in the ICU for at least 96 hours after evaluation for
enrollment.

7. A clinical diagnosis of ATN due to hemodynamic or toxic etiologies. ATN is
defined as Acute Kidney Injury occurring in a setting of acute ischemic or
nephrotoxic injury with oliguria (average <20 mL/hr) for >6-12 hours or: an
increase in serum creatinine >2 mg/dL (>1.5 mg/dL in females) over a period of
<4 days. (Note: Prerenal, hepatorenal, vascular, interstitial, glomerular, and
obstructive etiologies are excluded on clinical or other diagnostic grounds.)

8. At least one non-renal organ failure (SOFA organ system score >2), as defined in
Appendix A or presence (proven or suspected) of sepsis as defined in Appendix
C.

9. All patients must be able to tolerate regional citrate anticoagulation.

5.3. EXCLUSION CRITERIA

1. Irreversible brain damage based on available historical and clinical information.

2. Presence of a renal transplant at any time.

3. Non-renal organ transplantation within six month of screening.

4.Presence of preexisting advanced chronic renal failure (Stage 5) prior to this
episode of AKI. Preexisting Chronic Renal Failure is defined as a baseline serum
creatinine >2.5 mg/dL (men) or >2.0 mg/dL (women).

5. AKI occurring in the setting of burns, obstructive uropathy, allergic interstitial
nephritis, acute or rapidly progressive glomerulonephritis, vasculitis, hemolytic-
uremic syndrome, thrombotic thrombocytopenic purpura (TTP), malignant
hypertension, scleroderma renal crisis, atheroembolism, functional or surgical
nephrectomy, hepatorenal syndrome, cyclosporine or tacrolimus nephrotoxicity.

6. Metastatic malignancy which is actively being treated or may be treated by
chemotherapy or radiation during the subsequent three month period after study
therapy.

7.Chronic immunosuppression (e.g., HIV/AIDS, chronic glucocorticoid therapy
>20 mg/day prednisone equivalent on a chronic basis). The acute use of
glucocorticoids is permissible.

8. Severe liver failure as documented by a Child-Pugh Liver Failure Score >12 (see
Appendix F).

9. Do Not Resuscitate Status (DNR).
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10.
11.
12.

13.

14.
15.
16.
17.

18.
19.

20.

Comfort measures only.

Patient is moribund or for whom full supportive care in not indicated.

Patient is not expected to survive 28 days because of an irreversible medical
condition. (This is not restrictive to AKI, and may include situations such as the
presence of irreversible brain damage, untreatable malignancy, inoperable life
threatening condition, or any condition to which therapy is regarded as futile by
the P1.)

Any medical condition that the Investigator thinks may interfere with the study
objectives.

Physician refusal.

Patient is a prisoner.

Dry weight >150 kg.

More than one hemodialysis treatment during this hospital admission or prior to
transfer from an outside hospital.

Platelet count <30,000/mm?®.

Concurrent enrollment in another interventional clinical trial. Patients enrolled
in clinical trials where only measurements and or samples are taken (NO TEST
DEVICE OR TEST DRUG USED) are allowed to participate.

Use of any other interventional drug or device within the previous 30 days.

6. STUDY ACTIVITIES
6.1. SCREENING PERIOD

The screening period is the time period when a patient is identified, informed
consent is obtained, and the patient is evaluated for inclusion in the clinical trial.
Because of the critically ill nature of the study population, it is expected that the
majority of patients will not be able to provide informed consent. Where subjects
are unable to consent themselves, surrogate informed consent will be sought from
the subject’s healthcare proxy or other equivalent legal representative. Only
adverse events directly related to the screening procedures will be reported during
this time.

Medical hist