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Reovirus, an oncolytic RNA virus exhibiting antiglioma
activity, was shown in a previous single institution phase
1 study found that the inoculation of the virus to be well
tolerated in patients with recurrent malignant glioma
(MG). The goals of multicenter study reported herein
were to determine the dose-limiting toxicity, maximum
tolerated dose, and target lesion response rate when reo-
virus was administered in a novel fashion via intratumoral
infusion for 72 hours in patients with recurrent malignant
glioma. Fifteen adult patients were treated in a dose esca-
lation study ranging from 1x 108 to 1x10'° tissue culture
infectious dose 50, tentimes the dose achieved in the
previous trial. Neurological, functional examinations, and
imaging studies were completed pre- and postinfusion.
There was one grade 3 adverse event (convulsions) felt to
be possibly related to treatment, but no grade 4 adverse
events considered probably or definitely related to treat-
ment. Dose-limiting toxicity were not identified and a
maximum tolerated dose was not reached. Evidence of
antiglioma activity was seen in some patients. This first
report of intratumoral infusion of reovirus in patients with
recurrent malignant glioma demonstrated the approach
to be safe and well tolerated, warranting further studies.
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INTRODUCTION

Little progress has been made in the treatment strategies for
patients with malignant glioma (MG). Glioblastoma multiforme
patients exhibit a median survival of ~12-15 months, with only
~15% surviving to 3 years, even in the temozolomide era.! In light
of these grim survival data, a need exists for novel therapeutic
strategies. Oncolytic viruses have been increasingly popular for
study as antineoplastic agents.” By taking advantage of various
tumor cell genetic defects, these viruses are able to kill tumor cells
while leaving normal cells unharmed. Glioma cells are deficient
in many antiviral pathways, making them susceptible to infection
with viruses such as reovirus, herpes simplex virus, Newcastle dis-
ease virus, adenovirus, and others.?

Reovirus (respiratory enteric orphan) is a double-stranded RNA
virus that can be isolated from the respiratory and gastrointestinal
tracts of humans. The lack of symptoms associated with reovirus
infection in humans has resulted in its designation as an orphan
virus. Previous studies indicate that 70-100% of adults carry antire-
ovirus antibodies, indicating previous exposure. Preclinical studies
of reovirus have demonstrated its capacity to infect and lyse tumor
cells while sparing healthy tissue.*® An interruption of the normal
cellular innate immune response present in glioma cells gives rise to
an overexpression of the ras signaling pathway, conferring reovirus
with tumor specificity.* The receptor tyrosine kinase-ras pathway
has been shown to be implicated in 88% of MGs.®

Studies of reovirus in animal glioma models show that intra-
tumoral injection of reovirus demonstrated efficacy; safety was
confirmed by intracranial injection of reovirus in primates.'*'?
The first trial of reovirus in humans involved a single intratu-
moral injection of dose 1x10" tissue culture infectious dose
50 (TCID, ), treating 19 patients with various non-central ner-
vous system (CNS) malignancies. No dose-limiting toxicity
(DLT) or maximum tolerated dose (MTD) was achieved, while
three and two patients experienced partial and stable responses,
respectively.

Reovirus was also studied via direct injection of dose 5x10°
TCID,, into six patients with T2 prostate cancer and found to be
well tolerated. Analysis of pathology specimens revealed that five
out of six patient specimens had evidence of apoptosis and necro-
sis within the tumor tissue without damage to adjacent healthy
prostatic tissue.”>'* Another phase 1 study of 18 patients used
cycles of monthly i.v. infusions of reovirus at 1x10°® to 3x10"
TCID,, over 1 hour in patients with various non-CNS malignan-
cies. To date, no DLTs have been reported.'®

A single clinical trial of reovirus has been conducted in
patients with recurrent MG.'® This study involved a dose
escalation (1x107 to 1x10° TCID,)) of single stereotactic intra-
tumoral injection of reovirus. In this initial study of direct CNS
intratumoral inoculation, reovirus was again found to be well
tolerated: patients had a median progression-free survival of 4.3
weeks (2.9-39) and a median survival of 21 weeks (6-234+). The
tolerability of reovirus at the doses administered in this study

Correspondence: James M Markert, Department of Surgery, Division of Neurosurgery, University of Alabama, Birmingham, 510 20th Street South, FOT
1060, Birmingham, Alabama 35294-3410, USA. E-mail: markert@uab.edu

1056 www.moleculartherapy.org vol. 22 no. 5, 1056—1062 may 2014


http://www.nature.com/doifinder/10.1038/mt.2014.21
mailto:markert@uab.edu

© The American Society of Gene & Cell Therapy

of MG as well as other previous studies prompted us to design
a clinical trial incorporating a dose escalation of virus, with the
objective of reaching higher doses and better distribution of the
investigational agent. By placement of catheters with direct infu-
sion of virus into the tumor, the direct intraoperative time needed
for the study was minimized. This study represents the first report
of oncolytic virus delivery in humans via direct prolonged intra-
tumoral infusion.

Convection-enhanced delivery (CED) is a novel drug-delivery
method that relies on sustained, continuous low-pressure infusion
via catheter to the exact tissue location. This method is especially
promising in brain tissue, as it circumvents the blood-brain bar-
rier and allows enhanced delivery to the site of interest, limit-
ing systemic side effects, and increasing efficacy.” CED allows
particles to distribute over a large area of the brain regardless of
intrinsic diffusibility due to pressure-driven delivery.' This study
represents the first attempted use of a CED-type of approach using
an oncolytic virus in a clinical trial in North America.

The use of CED for the distribution of viral vectors in the CNS
has been explored by various groups in recent years.'** Chen
et al. first examined adeno-associated virus and adenovirus in a
primate model and demonstrated that viral particles that did not
bind extensively to the extracellular matrix had the best oppor-
tunity for distribution. Attempts to interrupt such binding with
co- or preinfusion with agents such as heparin and albumin have
met with variable success, indicating the need for further study.

Patients screened
18

Patients enrolled
18

Patients undergoing
frozen section biopsy
18

1|
1 1
Biopsy negative for Biopsy consistent with
eligible recurrent eligible recurrent
malignant glioma malignant glioma
3 15

Patients undergoing
reovirus infusion
15

Patients undergoing
follow up
15

Figure 1 Patient evaluation. Patients were evaluated for possible inclu-
sion into the trial, enrolled, and treated with REOLYSIN as indicated in
the accompanying flow diagram. A total of 18 patients were enrolled,
and 15 were treated and received follow-up.
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Nonetheless, the promise for increasing delivery of viral agents
seems clear, particularly along white matter tracks towards infil-
trating tumor; further work will need to be done to clarify methods
for optimizing delivery of individual agents, including reovirus.

RESULTS

Patient characteristics

Patients were accrued from March 2006 to January 2010.
Eighteen patients were enrolled and 15 were treated (Figure 1).
Three patients were enrolled in the 3x10° cohort but were not
treated. Three patients had pathology consistent with grade 3
tumors (anaplastic astrocytomas) while the remaining was grade
4 (glioblastoma multiforme). The last patient to complete the
study ended official participation in April 2010. However, some
patients had informal follow-up information available through
September 2011. Although complete data on additional study
protocols in which the study patients participated are unavail-
able, patients had a likely range of subsequent treatments. Data is
known about some patients at the primary site. One patient went
on to receive no additional therapies while another was enrolled
in an additional experimental protocol. This range likely repre-
sents the study patients for which data is unavailable.

Eleven patients were discontinued from the study prior to
scheduled follow-up secondary to progressive disease. Average
time from infusion to discontinuation of the study in these
patients was 63 + 31 days. No patients were lost to follow-up. No
protocol violations were recorded during the study. Demographic
data for the patients enrolled can be found in Table 1.

Viral titers and shedding

Pretreatment and posttreatment serum, saliva, urine, and
feces were negative for viral genome in all but two patients
based upon RT-PCR screening. Viral RNA was not detected
in the feces of any patient. Patient four (3x10® dose level)
had a positive signal in saliva on day 1 of treatment and urine
on day 3. Patient 13 (1 x 10" dose level) had a positive signal
in the serum at baseline and day 35 and also in the urine on
day 7. These results are consistent with those seen in many

Table 1 Patient demographics

Characteristics Median (range) Mean
KPS

Accrual 90 (60-100) 84+11

Day 28 80 (70-90) 78+9; P=0.17
Age 51.52 (26.22-76.3) 50.42+12.45
Race, number (%)

Caucasian 14 (93.3%)

Black 1(6.7%)
Sex, number (%)

Male 10 (66.7%)

Female 5(33.3%)
BMI 27.6 (14.9-42.1) 27.6%6.7
Days infusion to off study 56 (29-140) 63+31
BMI, body mass index; KPS, Karnofsky performance status.
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other studies where detection of viral genome has also been
infrequent. Of note, previous studies from other laborato-
ries have also reported positive signals in baseline specimens.
Because reovirus is ubiquitous, such positive signals in serum
at baseline may be due to either community-acquired exposure/
infection or environmental contamination.

6 months

Figure 2 Pre, 6- and 12-month posttreatment MRI scans. Shown are
contrast-enhanced MRI scans from patient 13 with a recurrent glioblas-
toma multiforme who underwent a 72-hour infusion with 1x 10 TCID,
reovirus (highest dose tested). (@) MRI conducted at 6 months postinfu-
sion, at formal end of trial, shows partial response compared to pre-entry
MRI. (b) MRI conducted at 12 months postinfusion, on routine follow-
up, and without any further antineoplastic therapy, shows a complete
response compared to pre-entry MRI. MRI, magnetic resonance imag-

ing; TCID,, tissue culture infectious dose,,

Table 2 Patient outcomes
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Outcome: time to progression and survival

Ten patients had stable disease as their best response during the
study period, one had a partial response, and four had progressive
disease. Median survival was 140 days (range: 97-989). At the time
of study discontinuation, 12 patients had tumor progression, 2 had
stable disease, and 1 had a partial response. Median time to pro-
gression was 61 days (range: 29-150 days). DLTs were not identified
and an MTD was not reached. Although subjects were followed for
24 weeks in the study, further follow-up was available on several
patients. All patients were deceased at the time of statistical analy-
sis and manuscript preparation. Of note, patient 5 survived nearly
3 years postreovirus treatment in the 3 x 10%cohort while patient
13 survived nearly 2 years in the 1x10"cohort (see Figure 2).
Full description of patient outcomes can be found in Table 2.

Adverse events

No deaths were considered to be due to the infusion of reovirus, nor
were any severe adverse events (SAEs) identified. Five patients were
found to have a total of nine SAEs (see Table 3). SAEs were found
throughout all dose levels. The most common AEs were convul-
sions/seizures found in three of the five patients with SAEs. No SAE
was designated as probably or definitely related to either reovirus or
infusion. Tables 3 and 4 contain a complete listing of SAEs. The AEs
encountered in this study are similar to those found previously in a
glioma reovirus infusion study such as seizure and mental impair-
ment, and the maximum dose in this study was higher than that of
the previous trial (1 x 10" compared to 1 x 10?).¢

DISCUSSION

The aim of this phase 1 investigation was to evaluate the safety and
tolerability of reovirus in MG patients. In this investigation of 15
patients enrolled at five dose levels, no DLT or MTD was reached,

Patient Dose (TCID,)) Tumor grade Best response Final response TTP (days) Survival (days)
1 1x108 v SD SD 33 157
2 1x 108 v SD PD 54 97
3 1x10% v SD PD 38 140
4 3x10% 11T PD PD 37 134
5 3x10° v SD PD 74 989
6 3x 108 11T SD PD 89 105
7 1x10° v SD PD 150 234
8 1x10° v SD SD 107 107
9 1x10° v PD PD 56 232
10 3x10° v SD PD 66 126
11 3x10° 11T PD PD 29 153
12 3x10° v SD PD 68 227
13 1x10" v PR PR 547 673
14 1x 10" v SD PD 52 122
15 1x10" v PD PD 35 135
Mean 66.1+34.7 242.1£250
Median (range) 61 (29-150) 140 (97-989)

PD, progressive disease; PR, partial response; SD, stable disease; TCID, tissue culture infectious dose; TTP, time to progression.
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demonstrating that reovirus is both safe and well tolerated. The
primary significant AEs involved seizures and convulsions, a
common occurrence among all patients with intracranial mass
lesions. These findings were not felt to be related to reovirus by
the site investigators. However, these events were concentrated in
two patients treated at the highest dose level, and thus future stud-
ies of reovirus at this dose level should include an analysis of the
potential relationship of such events to reovirus administration.

All significant AEs were clustered at a single accrual site.
While this site was also responsible for the largest number of
patients (10/15), this raises the possibility of overreporting at
this site, as well as underreporting at the other two accrual loca-
tions. However, the complete list of AEs, including those labeled
unrelated to the study agent did not include any serious or life-
threatening events. No event was identified as definitely related to
reovirus infusion, supporting its safety profile.

This study represents the first attempted use of CED of virus
in brain tumor patients. While studies of other viruses have dem-
onstrated that increased volume of distribution and even con-
vection are possible with viruses larger than reovirus (diameter:
70-80nm), limitations to convection may be produced by viral
size, surface proteins, and the local tumor microenvironment.'-**
Without tagged virus imaging studies (not performed due to finan-
cial constraints), convection of reovirus is not proven by this study.
Nonetheless, previous studies with other viruses, along with the
images in Figure 3, support the possibility that an increased volume
of distribution of reovirus was produced by the delivery method
employed in this study over simple inoculation alone. Other advan-
tages of the approach include increased total volume and thus dose
of virus deliverable, imaging confirmation of location of the virus
delivery site prior to dosing, decreased operating room (OR) time
due to lack of viral delivery in the OR, and confirmation of tumor
recurrence by permanent section prior to dosing of virus.

Table 3 Significant adverse events

Dose level Adverse event

1x 108 Somnolence, UTI

3x10® Convulsion x 2

3x10° Aphasia, hyperglycemia, mental impairment, photopsia
1x10% Partial seizures

1x10" Convulsions

UTI, urinary tract infection.

Table 4 Patients with serious adverse events

Intratumoral Malignant Glioma Reovirus Infusion

Despite the limitations of this small, phase 1 study, this method
was well tolerated among participants. Although the study was not
aimed or designed to determine efficacy, several patients enrolled
in the study experienced prolonged survival, a promising finding
for both reovirus and the approach.

The patients experiencing prolonged survival were scattered
among different dose-ranges, suggesting a possible factor outside
of exposure or area under the curve as the driving factor. Factors
intrinsic to tumor type—genotype, immune factors, previous
treatment modalities as well as viral titer and dosing function to
optimize or synergize the antineoplastic effects of reovirus. Future

Figure 3 Pre- and postinfusion MRIs. Shown are T2-weighted MRI pre-
infusion axial (a) and coronal (c) and 1-day postcompletion of infusion
(postcatheter removal) axial (b) and coronal (d) from patient 13 (1 x10'°).
Increased T2 signal is seen associated with cerebral edema produced by
the underlying tumor preinfusion (see arrow). Postinfusion, there is a gen-
eralized increase in the T2 signal consistent with, but not proof of, con-
vection of the agent. Due to the limitations of this study design and costs,
direct labeling of the virus to confirm convection was not done. Such an
increase in T2 signal could also be produced by inflammation related to
local viral infection of tumor cells, but the uniform nature of the increased
volume of T2 hyperintensity would still support an increased distribution
of reovirus over simple inoculation. MRI, magnetic resonance imaging.

Relationship to viral injection

Adverse event Grade Unrelated Unlikely Possibly Probably Definitely
Neurological
Convulsions 3 2 1
Partial seizures 2 1
Mental impairment 1 1
Photopsia 1 1
Somnolence 2 1
Infectious
Urinary tract infection 2 1
Molecular Therapy vol. 22 no. 5 may 2014 1059
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studies should evaluate these factors and their capacity to affect
survival. In addition, an MTD was not achieved, and the dosing
scheme may represent a subtherapeutic regimen. Higher TCID,
doses could lead to more robust tumor response.

Limitations

The primary limitations of the study include the lack of posttreat-
ment histological data and availability of planned tumor viral titers
on enrollees. These limitations were necessitated by the intracranial
nature of these tumors and the lack of ability to sample tumors post-
treatment without performing an intracranial procedure. In addi-
tion, due to the lack of available funding, no concurrent study was
performed to confirm an increase in viral distribution via the infu-
sion approach used. The study was small and of a phase 1 nature, so
no stratification by tumor subtype was appropriate. Although small,
the study followed the standard 3 x 3 dose escalation design.

Future directions

Multiple phase 2 studies are under way involving reovirus com-
bined with chemotherapeutic agents in malignancies such as
squamous cell lung, ovarian, head and neck, pancreatic, and non—
small cell lung cancers. In addition, phase 2 studies are underway
of reovirus in metatastic neoplasms, especially in advanced mela-
noma and sarcoma. A phase 2 study of reovirus infusion in MG
patients is planned as well. Reovirus serves as a versatile pathogen
with applications spanning a wide variety of malignancies. With
safety and tolerability proven in multiple phase 1 studies, reovirus
warrants phase 2 investigations to evaluate efficacy, specifically in
the treatment-poor area of MG.

MATERIALS AND METHODS

Eligibility criteria. Eligible patients were defined as 18 years or older with
either first, second, or third occurrence of a supratentorial tumor with a
histologic diagnosis consistent with glioblastoma multiforme, gliosarcoma,
anaplastic astrocytoma, anaplastic mixed glioma, or anaplastic oligodendro-
glioma. Histological diagnosis was confirmed by the neuropathologist at the
participating medical center prior to trial enrollment. Recurrence was docu-
mented by either a biopsy less than 4 weeks prior to reovirus infusion or by
frozen section during the same procedure as catheter placement but prior
to reovirusinfusion. Tumors were required to be greater than or equal to
1x1cm and accessible for stereotactic delivery without risk of injection into
the ventricles, basal ganglia, foramen magnum, or posterior fossa. Patients
must have been fully recovered from any AEs related to previous therapies
as defined by return to grade 1 toxicity or lower (defined by the Common
Terminology Criteria for Adverse Events).® All patients were required to
have been treated by surgical resection and external beam radiation of at
least 5,000 cGy at the time of initial diagnosis, and all radiation was to be
completed 6 weeks or more prior to reovirus administration. Patients were
also required to be 4 weeks removed from any intracranial surgery, excluding
needle biopsy, as well as chemotherapeutic medications (6 weeks in the case
of nitrosureas). Enrollees were required to have a life expectancy of >8 weeks
and a Karnofsky Performance Status of at least 60. Women of child-bearing
age underwent a negative urine pregnancy screen, and all enrollees were
required to use barrier methods of contraception during the study period.
Patients were required to be on a stable steroid dose for 2 weeks prior to
baseline/admission magnetic resonance imaging (MRI) scan, not to exceed
24 mg/day of dexamethasone. Patients were also required to prove general
health prior to study entry through benchmark results on the following labo-
ratory and diagnostic studies: absolute neutrophil count > 1.5 x 10%/1, hemo-
globin > 10g/dl, platelets > 100 x 10°/]; alanine transaminase, total bilirubin,

1060

© The American Society of Gene & Cell Therapy

and creatinine < 1.5x upper limit normal, prothrombin time within normal
limits and electrocardiogram with no evidence of active cardiac disease.
All patients underwent infusion within 2 weeks of enrollment, and were
required to live in a geographically-accessible area to one of the study sites.
Three study sites were chosen: The University of Alabama of Birmingham
Medical Center, Cedars Sinai Medical Center, and The Ohio State Medical
Center, Columbus, OH. The Institutional Review Boards at the respective
study sites approved the study, and all patients signed a consent form indi-
cating their understanding of the investigational nature of the study.

Patients were excluded on the basis of severe medical or psychiatric
comorbidities, >1 enhancing lesion on MRI, evidence of satellite lesions,
or leptomeningeal enhancement. Patients with a history of multiple
sclerosis, chronic CNS disease, encephalitis, active CNS infection,
meningeal gliomatosis, gliomatosis cerebri, or inclusion in another viral
or intratumoral protocol were excluded. Patients receiving therapy with
Gliadel wafers were eligible as long as implantation predated reovirus
infusion by at least 6 months. Patients were also excluded on the basis of
bleeding disorders, acquired or hereditary immune disorders, a history
of hepatitis or tuberculosis, treatment with systemic antivirals within 6
months, previous brachytherapy or radiotherapy of the brain, previous or
concurrent malignancy, or more than three recurrences.

Patients were able to withdraw from the study at any time, for whatever
reason, including for progressive disease requiring additional treatment. All
statistical analyses were completed under the intention to treat principle.

Treatment plan. Purified reovirus (REOLYSIN) along with dilution instruc-
tions were provided by Oncolytics Biotech (Calgary, Alberta, Canada) to
each of the three study sites involved in this multicenter trial. Following stan-
dard stereotactic frame placement and MRI, patients underwent stereotactic
placement of one to four intralesional catheters into areas of MRI enhance-
ment of a single tumor (patients underwent stereotactic biopsy immediately
prior to catheter implantation if no biopsy demonstrating recurrent tumor
had been obtained within 4 weeks of entry). For the initial six patients, two
catheters were placed per patient. However, intermittent clogging of one of
these catheters occurred in the majority of these patients for at least a por-
tion of the infusion. While patients did, all receive the complete volume
of infusate and total dose of reovirus anticipated, the distribution of the

Figure 4 Catheter placement. Representative computed tomography
showing a typical catheter placement. White arrow indicates catheter
(white). Block arrow with black outline shows tumor, dark gray. Only a
single catheter is visualized on this axial view as catheters were intention-
ally placed at opposite or at least distant poles of tumor to maximize
virus distribution. Catheter placement was made by the neurosurgeon
such that the virus would be delivered to the enhancing rim of the tumor
as seen on postgadolinium magnetic resonance imaging.

www.moleculartherapy.org vol. 22 no. 5 may 2014
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virus was likely impacted negatively. To overcome this potential issue, the
protocol was then amended to give the treating neurosurgeon the option
to increase the number of catheters placed up to four total. CED catheters
(Phoenix Biomedical, Ontario, Canada CD435) were passed with stylet in
place using standard stereotactic technique, tunneled subcutaneously, and
secured. Luer-locks were placed, and 0.2ml of sterile saline was used to flush
each catheter. Care was taken to use different catheter passes for each to limit
viral reflux. Catheters were placed at least 2cm deep to the cortical surface,
and lcm from ventricles, sulci, and previous resection cavities. Patients
were required to be on therapeutic doses of antiepileptic drugs at the time of
stereotactic catheter implantation, and further treatment with antiepileptic
drugs was undertaken at the discretion of the treating neurosurgeon, as was
perioperative antibiotic administration. Following computed tomography
confirmation of catheter location (see Figure 4) and confirmatory diagnosis
of recurrent tumor by pathology, patients underwent 72-hour infusion of
reovirus via syringe pump (Sims-Deltec CADD-Micro infusion pump, St
Paul, Minnesota, model 5900) at a rate of 400 pl/hour divided evenly among
the number of catheters for a total of 9.6 /24 hours. The rate of infusion
chosen was based upon previous studies and was an intermediate rate, with
a comparable total volume of infusate.”*?” In the event that a postoperative
computed tomography revealed improper position of a catheter, the full
dose was distributed between the remaining, appropriately placed catheters.
Although reovirus is stable at room temperature, syringes on each pump
were changed every 12 hours to protect against titer loss over time.

Patients were enrolled sequentially in cohorts starting at the following
doses: 1x10* TCID,;, 3x10* TCID,, 1x10° TCID,, 3x10° TCID,,
and 1x10" TCID,.** Three patients were recruited for each cohort in
a standard dose-escalation scheme. The first patient in each cohort was
observed for 14 days before accrual of subsequent patients at that dose
level. The last enrollee in each cohort was observed for 28 days before
patients were accrued for the next cohort.

Patients were monitored with neurological examinations and vital sign
assessments at 30 minutes, hourly, two-hourly, and every 12 hours thereafter.
Patients were hospitalized for at least 90 hours postinitiation of reovirus
infusion, and provided with information on infectious precautions at the time
of discharge. They were evaluated with imaging studies, laboratory studies,
and clinical exams at baseline, prior to discharge, and monthly for 12 weeks
in the scheme presented in Table 5. At visits, patients were also monitored
for potential toxicities and AEs. With patient permission, enrollees were
followed monthly beyond 12 weeks via phone call to the treating physician
to ascertain disease status and survival. Contrast-enhanced MRI allowed
detailed descriptions of the lesion along with measurement of the maximum
perpendicular diameter on axial imaging. Primary endpoints were time-
to-progression and survival. Final assessment was done at the time of
progression or final follow up, all of which were prior to death. All surplus
reovirus was returned to oncolytics for destruction. Appropriate biohazard
techniques were utilized intraoperatively as well as postoperatively.

Assessment and efficacy. MRI scan on a stable steroid dose was required
for diagnosis of disease response and the MacDonald criteria were applied
to assess treatment response.”” Images were centrally reviewed for the
determination of disease state. Times from infusion to progression and
dates of death were recorded for all patients in order to calculate survival
from time of infusion. AEs were reported based on the schedule presented
in Table 5 in an attempt to determine an MTD and any DLTs.

Statistical methods. Descriptive statistics were calculated for demographic
information as well as outcome and survival data. Analyses were carried
out by both the authors and the sponsor.
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