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Abstract

Objective—To evaluate the efficacy and toxicity of carboplatin, granulocyte-macrophage
colony-stimulating factor (GM-CSF) and recombinant interferon gamma 1b (rIFN-y1b) in women
with recurrent, platinum-sensitive ovarian, fallopian tube and primary peritoneal cancer.

Methods—In this phase Il study, patients with recurrent, platinum-sensitive ovarian, fallopian

tube or primary peritoneal cancer were treated with subcutaneous GM-CSF and rIFN-y1b before
and after intravenous carboplatin until disease progression or unacceptable toxicity. All patients

had measurable disease and a chemotherapy-free interval =6 months. Response was determined

using RECIST criteria and CA 125 levels.
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Results—Between 2003 and 2007, 59 patients received a median of 6 cycles of therapy (range, 1
to 13 cycles). Median age at enrollment was 61 years (range, 35 to 79 years). Median time to
progression prior to enrollment was 11 months (range, 6 to 58 months). Of 54 patients evaluable
for response, 9 (17%) had a complete response, 21 (39%) had a partial response, and 24 (44%) had
progressive disease. The overall response rate was 56% (95% CI: 41% to 69%). With a median
follow-up of 6.4 months, median time to progression was 6 months. Myeloid derived cells and
platelets increased on day 9 of each chemotherapy cycle. The most common adverse effects were
bone marrow suppression, carboplatin hypersensitivity, and fatigue. Responders reported
improved quality of life.

Conclusion—This pre and post-carboplatin cytokine regimen resulted in a reasonable response
and a hematologic profile that could invite further evaluation of its components in the treatment of
patients with ovarian cancer.
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Introduction

Ovarian cancer patients who initially respond to platinum-based chemotherapy and maintain
a disease-free interval of =6 months are considered to have potentially platinum-sensitive
disease [1]. Carboplatin remains the cornerstone of treatment for such patients due to its
favorable therapeutic profile. The addition of agents including paclitaxel [2, 3], gemcitabine
[4], docetaxel [5] and pegylated liposomal doxorubicin [6] have shown improved response
and progression-free survival rates, though with overall higher toxicity. Recurrent and
persistent ovarian cancer remains a target for treatment developments that can contribute to
improved patient outcomes.

Monocytes and macrophages (MO/MAS) are innate immune cells that mediate both
antibody-dependent and independent tumor-cell cytotoxicity in-vitro. MO/MA mediated
immune anti-tumor activity can be stimulated by either granulocyte-macrophage colony-
stimulating factor (GM-CSF) or recombinant interferon gamma 1b (rIFN- y1b) [7-9]. GM-
CSF has not previously been studied in a phase 11 adjuvant setting for ovarian cancer.
However, the results of two non-randomized trials in melanoma [10] and breast cancer [11]
suggest that adjuvant GM-CSF may contribute to improved survival.

Previous studies have shown that rIFN- y1b has clinical activity in ovarian cancer [12-14]. A
report by Pujade-Lauraine et al. [12] showed an overall response rate of 31% in 108 patients
with residual disease at second-look laparotomy treated with intraperitoneal rIFN- y1b. In
addition, a phase 111 study showed an increase in PFS from 38 to 51% when rIFN- y1b was
added to cisplatin and cyclophosphamide as primary treatment for ovarian cancer [13]. A
subsequent phase I/11 study combining rIFN- y1b with paclitaxel and carboplatin reported a
72% response rate [14]. However, following completion of the current trial, a phase 111 study
in advanced ovarian cancer was published that showed a shorter survival in patients treated
with carboplatin, paclitaxel and rIFN-y1b compared with carboplatin and paclitaxel alone
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[15]. In addition, serious adverse events were more common in the group receiving riFN-
v1b, primarily due to a higher incidence of serious hematological toxicities.

We conducted a phase Il study of GM-CSF and rIFN-y1b administered before and after
carboplatin in patients with recurrent, platinum-sensitive ovarian cancer. The study was
modeled in part on a previous report of intravenous GM-CSF given before and after a
combination chemotherapy regimen in patients with metatstatic sarcoma [16]. This resulted
in increased myeloid cellularity with increased blood neutrophil and monocyte levels and a
reduced duration of neutropenia. In the current trial, a more patient convenient regimen of
daily subcutaneous injections of GM-CSF was utilized, with rIFN-y1b administered during
the latter part of the GM-CSF cycle to enhance MO/MA mediated cytotoxicity.

The primary objectives of the study were to evaluate the response and toxicity of this
treatment regimen. Secondary objectives included evaluating time to progression (TTP) and
effects on quality of life (QOL). In addition to evaluating hematologic responses, an in-vitro
model assay was utilized to measure antibody-dependent cell mediated cytotoxicity (ADCC)
against a defined antigen.

Materials and Methods

Patients

Procedures

Eligible patients included women with recurrent epithelial ovarian, fallopian tube or primary
peritoneal cancer who had initially responded to first-line, platinum-based chemotherapy
with a time to progression =6 months. Patients were required to have measurable disease;
Zubrod performance status score <2; and adequate hematologic, renal and hepatic function.
Ineligibility criteria included >2 prior chemotherapy regimens; prior immunotherapy; prior
abdominal radiotherapy; active heart, autoimmune or inflammatory bowel disease; brain
metastases; albumin <3 g/dL; and prior hypersensitivity to platinum agents. The Institutional
Review Board approved the study, and all patients provided informed consent prior to
participation.

Each cycle of treatment comprised subcutaneous injections of GM-CSF (Leukine®, Bayer
HealthCare Pharmaceuticals, Inc., Seattle, WA) in two 7-day courses, one preceding and one
following a fixed intravenous dose of carboplatin (Paraplatin®, Bristol-Myers Squibb, New
York, NY), at an area under the curve (AUC) of 5 mg/mL/min using the Calvert formula
[17]. Carboplatin was administered 48-60 hours following the last dose of GM-CSF. Post-
chemotherapy, GM-CSF was started within 24-36 hours of the carboplatin infusion. For the
first cycle of treatment, GM-CSF was administered at 400 mcg daily. If the patient's
monocyte level did not both double and increase to >1000 cells/mL by day 9 after
carboplatin, the dose was escalated to 600 mcg for the second carboplatin dose and for all
subsequent cycles. rIFN-y1b (Actimmune®, InterMune, Brisbane, CA) was administered by
a subcutaneous injection at a fixed dose of 100 mcg on the fifth and seventh day of each 7-
day cycle of GM-CSF. For subsequent courses, the pre-chemotherapy GM-CSF/rIFN-y1b
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cycle started 20 days following the previous carboplatin administration. Treatment was
continued until disease progression or unacceptable toxicity.

Baseline assessments included medical history; physical examination; complete blood count
(CBC); blood chemistry analysis including renal and hepatic function; and CA 125 level. To
monitor the effects of GM-CSF and rIFN-y1b, a CBC was also obtained on days -4, 1,
6,9,16, 21, 25 and 28 of the first cycle and on days 1, 9, 16, 21 and 28 of the second and
subsequent cycles. If the ANC was <1,000 cells/mL, or platelet count <100,000 cells/mL,
subsequent treatment was delayed until recovery, and the second rIFN-y1b dose
discontinued for each subsequent GM-CSF cycle. Patients were removed from the study if
the toxicities did not resolve after a two-week treatment delay. Chest radiograph and
computed tomography (CT) scan of the abdomen/pelvis were obtained prior to enroliment
and after every 3 cycles of treatment.

All patients who received at least one cycle of treatment, a tumor evaluation at baseline, and
at least one subsequent evaluation were evaluable for response using the modified World
Health Organization Response Evaluation Criteria in Solid Tumors (RECIST) [18].
Complete response (CR) was defined as disappearance of all lesions and normalization of
CA 125 levels. Partial response (PR) was defined as >30% decrease in target lesions,
without progression of non-target lesions or development of new lesions. In addition to
RECIST criteria, a PR was considered if CA 125 levels declined by >50%, provided target
lesion size did not increase by =20% on imaging [19, 20]. Progressive disease (PD) was
defined as 220% increase in target lesion, progression of existing non-target lesions, or
appearance of new lesions. Stable disease (SD) was an insufficient decrease in tumor size to
qualify as a PR or an insufficient increase in tumor size to qualify as PD. All response
evaluations were performed =4 weeks apart. In the absence of a rise in CA 125, responses
were confirmed radiologically after every 3 cycles.

Toxicity was assessed at every cycle and graded using the U.S. National Cancer Institute's
Common Toxicity Criteria [21]. All patients undergoing at least one treatment cycle were
evaluable for toxicity. Any toxicity needed to return to <grade 1 in order to continue
treatment. Patients who developed carboplatin hypersensitivity were treated with appropriate
desensitization. Patients with recurrent grade 3/4 toxicities were removed from the study.

Quiality of Life

QOL was assessed using the Functional Assessment of Chronic Iliness Therapy — Biologic
Response Modifier (FACT-BRM version 4) [22], a cancer-specific measure of health-related
QOL. It consists of 27 items assessing physical, social and family, emotional and functional
well-being (FACT-G) [23] and 17 items assessing issues specific to receiving cytokine
therapy (BRM) [24]. Higher scores represent better QOL. Recent research suggests a change
in total score of =7 on the FACT-G indicates a clinically significant change in QOL [25].
Questionnaires were completed on days -8, -4, -1 and 9 during the first treatment cycle, and
on days -1 and 9 for all subsequent cycles.
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Cell-Mediated and Antibody-Dependent Cellular Toxicity

Peripheral blood specimens were collected day -8, -4, 1 and 9 of cycle 1 of chemotherapy in
patients consenting to optional studies. Purified monocytes were tested for their capacity to
kill tumor cells both with and without an antibody capable of mediating ADCC using a
previously described 3H-TdR release assay [26, 27]. The antibody construct employed in
this assay was obtained from Macrogenics, Rockville, MD [28] and targets the HER2/neu
antigen which is highly expressed on SKOV3 tumor cells. HER2/neu was used as a model
antigen for ADCC.

Briefly, purified monocytes were isolated from patient blood mononuclear cells or buffy
coat by negative selection, using a Monocyte Isolation Kit, and a MACS separator (Mlltenyi
Biotec, Inc., Auburn CA). Labeled HER2/neu SKOV3 (human ovarian cancer cells, ATCC
HTB-77, Manassas, VA) were incubated with Ch4D5WT (chimeric version of HER-2/neu
antibody Ch4D5, Ch4D5-N297Q (deglycosylated analogue antibody as a control) at a
concentration 10 mcg/10° tumor cells and a media without antibody (control) for 30 minutes
at 37 degrees Celsius in a shaking water bath followed by the addition of isolated
monocytes.

Statistical Analyses

Results

A Simon's two-stage design [29] was used to evaluate response rates. Sample size
calculations were based on a response rate of 30% with the standard treatment used at the
time of the trial design [30], and a targeted response rate of 45%. Planned accrual was 65
patients, with a minimum of 25 objective responses at the first stage. The study was
discontinued after enrollment of 59 patients following completion of the main study
objectives.

The response rate was calculated on all enrolled patients evaluable for response. A
corresponding 95% confidence interval (95% CI) for the response rate was estimated. TTP
was calculated from date of enrollment to date of progression or date of death from any
cause. Mixed model analyses were conducted to examine changes in QOL over time, and
post-hoc analyses compared values at baseline and 9 days post-carboplatin for each cycle. T-
tests were used to compare changes in eosinophil counts between patients with carboplatin
hypersensitivity reactions and those without. For the ADCC evaluation, analysis of variance
was used to compare the percent of cell lysis between groups. All P values were two-sided,
and a value of <0.05 was considered statistically significant. Analyses were performed using
SAS (version 9.1) and R (version 2.6.0) software.

Patient Characteristics

Between January 2003 and July 2007, 59 patients were enrolled in the study. Clinical
characteristics are summarized in Table 1. Median age at enrollment was 61 years (range 35
to 79 years). Median chemotherapy-free interval prior to enrollment was 13 months (range 7
to 58 months), with 27 patients (46%) having a chemotherapy free-interval <12 months.
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Forty-two patients (71%) had received only one prior chemotherapy regimen. Study
participants received a median of 6 cycles of therapy (range 1-13 cycles).

Of the 54 evaluable patients, 9 (17%) had a CR, 21 (39%) had a PR, and 24 (44%) had PD.
The overall response rate was 56% (95% CI: 41 to 69%). For 6 of the 21 patients with a PR
(29%), the response was based on CA 125 criteria (>50% decline in CA 125 level, provided
target lesion size did not increase by >20% on imaging). With a median follow-up of 6.4
months, the median TTP was 6 months.

58 patients received =1 cycle of treatment and were evaluable for toxicity (Table 2). Five
patients withdrew from the study before they could be evaluated for response due to fatigue
(n=2), rash (n=1), carboplatin sensitivity reaction (n=1), and “high-feeling” associated with
the treatment (n=1). The most common adverse effects were bone marrow suppression,
fatigue and carboplatin hypersensitivity reactions. In 18 patients, the second dose of
interferon was dropped due to neutropenia (n=9), thrombocytopenia (n=8), or both (n=1).
No patients were removed from the study due to bone marrow suppression. There were no
treatment-related deaths.

Fifteen patients (26%) developed a carboplatin hypersensitivity reaction requiring
desensitization. The reactions occurred after a median of 2 cycles (range 2 to 7 cycles) with
2 patients unable to continue treatment despite the desensitizing regimen. Subset analysis of
the 14 patients who were desensitized and evaluable for response showed 3 patients (21%)
with a CR, 5 patients (36%) with a PR and 6 patients (43%) with PD, for a total response
rate of 57%.

Quiality of Life

QOL questionnaires were complete for 49 patients (83%) during cycle one, 44 patients
(75%) during cycle two, 42 patients (71%) during cycle three, 34 patients (58%) during
cycle four, 27 patients (46%) during cycle five and 21 patients (36%) during cycle six. QOL
data from the remaining cycles were not analyzed as more than 30% of patients had
discontinued the study. FACT-G scores 9 days post-carboplatin were lower than baseline
scores for each cycle of therapy, with the greatest decrease seen with cycle one (baseline
86.6, cycle one 77.9 (p <.0001), cycle two 79.0 (p<.0003), cycle three 81.2 (p<.01), cycle
four 81.4 (p<.03), cycle five 80.9 (p<.03) and cycle six 81.2 (p<.06)). Similar analyses
examining BRM scores revealed differences between baseline and day 9 post-carboplatin
levels were only statistically significant at cycle 4 (baseline 53.7, cycle one 49.8 (p=.08),
cycle two 49.6 (p<.06), cycle three 50.6 (p=.17), cycle four 48.8 (p<.05), cycle five 51.2
(p=.36) and cycle six 56.8 (p=.29)). Pretreament FACT-G scores were not significantly
different than baseline levels after the first cycle and for subsequent cycles (baseline 86.6,
pre-treatment cycle 1-6 range 83.2-84.5). Pretreatment BRM scores were significantly lower
than baseline at the fourth cycle (baseline 53.7, cycle four 48.7, p<.02), but not at cycles 5
and 6. Differences in FACT-G scores were driven by the physical and functional well-being
subscales (data not shown).

Gynecol Oncol. Author manuscript; available in PMC 2014 December 10.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Schmeler et al.

Page 7

Patients with a PR at the end of 3 cycles had better FACT-G scores at baseline and
throughout treatment than patients with SD or PD (Figure 1); none of the patients had a CR
at cycle 3, but all the eventual CRs had a PR at cycle 3. One-way ANOVAS examining
group differences at each time point revealed marginally significant differences in FACT-G
scores at baseline (P = .054), and significant differences by the end of cycle 2 (P = 0.016)
and cycle 3 (P =.003). There were no differences between patient groups for the BRM
SCOres.

Hematologic and Immunologic Effects

Longitudinal hematologic changes during treatment are shown in Figure 2. Patients
developing hypersensitivity were excluded from this analysis because of steroid usage. All
values are reported for day 9 of each cycle, based on preliminary results showing maximum
increase in MO after GM-CSF at this timepoint [27]. Although, there was mild variability
between cycles, the median WBC, neutrophil and monocyte counts peaked at cycle 1 and
remained elevated above baseline levels for all 6 cycles. Median platelet counts increased
during cycles 2 and 3, and approximated baseline values for the remainder of treatment. No
significant differences were observed in monocyte levels on day 9 after chemotherapy
cycles 1, 3 and 6 between responding and non-responding patients (data not shown). To
determine whether an immunologic cellular response might be involved in patients who
developed carboplatin hypersensitivity reactions, mean eosinophil differences in the first 3
cycles were compared between patients with and without reactions, and no significant
differences were noted.

We first determined whether MO from this study population could function as effector cells,
either by direct cytotoxicity (without antibody) or by mediating ADCC, and the possible
effects of the cytokines in-vivo (Figure 3). MO exhibited cytotoxicity (mean % cell lysis +/-
SD) against the SKOV3 tumor cell targets of 7.2% (+/-3.8%). When HER2/ neu antibody
was added, the cytotoxicity increased to 24.4% (+/-8.8%). MO from normal donors showed
more direct cytotoxicity than MO from pre-GM-CSF treated patients. The direct MO
cytotoxicity increased after GM-CSF, but returned to the pre-treatment baseline after the
combination of GM-CSF and rIFN-y1b. No significant enhancement of ADCC was
observed after either GM-CSF alone or GM-CSF plus rIFN-y1b.

Discussion

The main goals of therapy in patients with recurrent ovarian cancer are to provide clinical
benefit, while limiting toxicity. The current study evaluated the response and toxicity profile
of two immunomodulatory cytokines, GM-CSF and rIFN-y1b, administered before and after
carboplatin. Overall response rate was 56% (95% CI: 41 to 69%) with a median TTP of 6
months. The treatment was reasonably well tolerated.

Standard treatment for recurrent disease in platinum-sensitive patients includes re-treatment
with single-agent platinum or platinum in combination with other agents [2-6]. In a
multivariate analysis of pooled data from 6 phase Il trials conducted in 273 platinum-
pretreated patients with recurrent ovarian cancer with a chemotherapy-free interval >6
months, the response rate to single agent carboplatin was 32.2% [30]. Secondary responses
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to platinum may increase in relation to chemotherapy-free interval [1]. Twenty-five percent
of our patients had a chemotherapy-free interval >24 months, and their response rate was
54%.

In our study, grade 3/4 neutropenia (28%) and thrombocytopenia (16%) were somewhat
higher than expected. In this respect, the previous adjuvant rIFN-y1b study demonstrated
higher hematological toxicities in patients receiving rIFN-y1b in addition to carboplatin and
taxol compared with taxol and carboplatin alone (34.5% vs. 22.7%) [15]. Furthermore, in
the current study, treatment was usually able to continue after discontinuing the second dose
of rIFN-y1b. By contrast, myeloid derived components including neutrophils, monocytes
and eosinophils were significantly above baseline on day 9 following each of six cycles of
chemotherapy. Interestingly, platelet levels were increased during cycles 2 and 3 of therapy.
No patients were removed from the study due to bone marrow suppression. The mechanisms
underlying this platelet response are unknown and may deserve further study since GM-CSF
is primarily a myeloid growth factor.

Responses were unaffected in the 15 patients (26%) who experienced carboplatin
hypersensitivity reactions, and only two of the patients were unable to continue treatment
despite desensitization. This hypersensitivity frequency was comparable to previous reports
for carboplatin retreated patients [31-33]. In addition, the recent rIFN-y1b trial did not show
an increase in hypersensitivity when carboplatin and paclitaxel were combined with rIFN-
v1b [15]. Moreover, the current study did not show significant differences in mean
eosinophil counts between the patients who experienced a hypersensitivity reaction and
those who did not. This does not preclude a possible IgE effect.

Patients reported deterioration in general aspects of QOL while on treatment, most likely
due to the added cytokines. However, this effect became less at subsequent cycles, and only
a transient decrease in treatment-specific aspects of QOL at cycle 6. There are thus fewer
changes in QOL the longer the patients remain on treatment, as the patient with diminishing
QOL will come off study. Our findings also suggest that patients who are responding to
treatment after three cycles report having better QOL throughout treatment, including at
baseline. This suggests that QOL is not diminished by the treatment for patients who are
responding and decreases in QOL are also attributed to disease burden and disease
progression. Our results offer support for the inclusion of QOL instruments to measure
additional endpoints in future trials that incorporate biologic agents for the treatment ovarian
cancer.

The effect of adding a monoclonal antibody that targets the HER2/neu molecule was
examined in an in-vitro ADCC model. Direct monocyte mediated cytotoxicity and ADCC
activity was detected before and during the cytokine treatment, but there was no significant
enhancement after GM-CSF or rIFN-y1b. These findings are consistent with our previous
report that the proportion of low affinity receptor CD16+ MO/MA, which mediate direct
cytotoxicity as well as ADCC, are not increased following GM-CSF treatment [27].
However, the expansion of MO, which includes CD16+ ADCC effector cells, on day 9 of
each cycle could suggest that day 9 of the carboplatin/GM-CSF regimen might be an
appropriate time to include suitable human chimerized anti-tumor cell monoclonal
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antibodies, that are able to both target tumor cells in-vivo and provide selective binding to
CD16+ effector cells. The current trial had significant hematologic toxicity which we
attributed to the addition of rIFN-y1b. Since rIFN-y1b failed to add any overt immuno-
hematologic advantage and increased hematologic toxicity, we would not recommend
further study of rIFN-y1b in combination with carboplatin in this patient setting.

In summary, the 56% response rate observed in our study is higher than reported for most
single-agent carboplatin trials, and overlaps with some combination regimens. This regimen
is also reasonably well tolerated when compared with other carboplatin-based therapies in
women with recurrent platinum-sensitive ovarian cancer. While GM-CSF continues to
undergo development as an immunomodulatory agent, the clinical-hematological profile of
carboplatin plus GM-CSF could suggest a platform for possible future exploration in ovarian
cancer patients. This might include GM-CSF combined sequentially with chemotherapy to
increase monocyte and other effector cell levels, or the possibility of incorporating a target
specific cell-surface antigen antibody that can mediate ADCC.
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Figure 1.
Quality of life scores across three cycles of treatment based on response.
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Figure 2. Hematologic cell counts

White blood cell, neutrophil, monocyte and platelet profiles through 6 cycles of chemo-
immunotherapy regimen. All values reported as median with 95% confidence intervals.
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Figure 3. Monocyte/macrophage (MO/MA) and HER2/neu antibody dependent cytotoxicity
Mean percent lysis of HER2/neu positive SKOV3 ovarian tumor cells in 3H-TdR assay.

Vertical coded bars with standard deviation bars represent cytotoxicity results from SKOV3
+ MO/MA - antibody &= SKOV3 + MO/MA + N297Qcontrol analogue antibody &
SKOV3 + MO/MA + WT (anti-HER2/neu monoclonal antibody) mm
N= number of samples tested. Horizontal bars represent p-values calculated for the
difference between mean of WT and N297Q and MO/MA control respectively. PRE: pre-
treatment; POGM: post treatment with GM-CSF; PoGM/I: post-treatment with GM-CSF and
rIFN-y1b; PoGM/I*: post-treatment with GM-CSF and rIFN-y1b after chemotherapy cycle

#1.
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Table 1

Characteristic N = 59 patients
Age at enrollment (years):
Median 61
Range 35-79
Zubrod performance status:
0 54 (92%)
1 2 (3%)
2 3 (5%)
Site:
Ovary 50 (85%)
Peritoneum 6(10%)
Fallopian tube 3 (5%)
Histologic subtype:
Serous 49 (83%)
Adenocarcinoma. NOS 5 (8%)
Clear cell 3 (5%)
Transitional cell 1(2%)
Endometrioid 1 (2%)
Chemotherapy-free interval (months):
Median (Range) 13 (7-58)
6-12 months 27 (46%)
13-24-months 17(29%)
> 24 months 15(25%)
Prior chemotherapy regimens:
1 42 (71 %)
2 17(29%)
First-line chemotherapy:
Paclitaxel or docetaxol and carboplatin 54(91%)
Paclitaxel and cisplatinum 3 (5%)
Cisplatinum and cyclophosphamide +/- doxorubicin 2 (4%)
Prior re-induction chemotherapy:
Single-agent carboplatin 8(14%)
Paclitaxel and carboplatin 5 (8%)
High-dose chemotherapy with bone marrow transplant 2 (3%)
Gemcitabine 1(2%)
Intraperitoneal 1L-12 (two doses) 1(2%)
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Characteristic

None

N = 59 patients
42 (71 %)
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Table 2

Toxicity (N=58 evaluable patients)

Toxicity | Grade 3 toxicity | Grade 4 toxicity
Hematologic

Neutropenia 12 (21%) 4 (7%)

Thrombocytopenia 9 (16%) 0 (0%)

Anemia 2 (3%) 0 (0%)
Fatigue | 16 (28%) | 4(7%)
Allergic reaction | 15 (26%) | 0 (0%)
Myalgia/arthralgias | 10 (17%) | 0 (0%)
Depression/anxiety | 5 (9%) | 3 (5%)
Nausea/vomiting | 5 (9%) | 0 (0%)
Neurotoxicity | 3 (5%) | 0 (0%)
Headache | 2 (3%) | 0 (0%)
Elevated liver function tests | 2 (3%) | 0 (0%)
Elevated creatinine | 0 (0%) | 0 (0%)
Alopecia | 0 (0%) | 0 (0%)
Fever | 0 (0%) | 0 (0%)
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