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Abstract

Purpose:The primary objective of this study was to determine the recommended phase II doses
of the novel histone deacetylase inhibitor vorinostat when administered in combination with
carboplatin and paclitaxel.
Experimental Design: Patients (N = 28) with advanced solid malignancies were treated with
vorinostat, administered orally once daily for 2 weeks or twice daily for 1 week, every 3 weeks.
Carboplatin and paclitaxel were administered i.v. once every 3 weeks. Doses of vorinostat and
paclitaxel were escalated in sequential cohorts of three patients. The pharmacokinetics of vorinostat, its metabolites, and paclitaxel were characterized.
Results: Vorinostat was administered safely up to 400 mg qd or 300 mg bd with carboplatin and
paclitaxel. Two of 12 patients at the 400 mg qd schedule experienced dose-limiting toxicities of
grade 3 emesis and grade 4 neutropenia with fever. Non ^ dose-limiting toxicity included nausea,
diarrhea, fatigue, neuropathy, thrombocytopenia, and anemia. Of 25 patients evaluable for
response, partial responses occurred in 11 (10 non ^ small cell lung cancer and 1 head and neck
cancer) and stable disease occurred in 7. Vorinostat pharmacokinetics were linear over the dose
range studied. Vorinostat area under the concentration versus time curve and half-life increased
when vorinostat was coadministered with carboplatin and paclitaxel, but vorinostat did not alter
paclitaxel pharmacokinetics.
Conclusions: Both schedules of vorinostat (400 mg oral qd  14 days or 300 mg bd  7 days)
were tolerated well in combination with carboplatin (area under the concentration versus time
curve = 6 mg/mL  min) and paclitaxel (200 mg/m2). Encouraging anticancer activity was noted
in patients with previously untreated non ^ small cell lung cancer.
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Histone deacetylases (HDAC) are a family of enzymes that
play an important role in regulation of gene transcription (1).
DNA wrapped around core histones in their nonacetylated state
is transcriptionally inactive. Acetylation of NH2-terminal lysine
residues on histones results in a more open chromatin
configuration that is transcriptionally active (2, 3). The
acetylation status of histones is determined by the complex
interplay between histone acetyltransferases and HDACs.
Aberrant transcriptional activation and repression mediated
by histone acetyltransferases and HDACs, respectively, occurs in
various malignancies (4). Anticancer activity of HDAC inhibitors is also attributed to their effect on several nonhistone
proteins, such as tubulin and heat shock protein 90 (5).
Therefore, HDAC inhibition has emerged as a therapeutic
strategy for cancer.
Vorinostat (Zolinza, suberoylanilide hydroxamic acid, NSC
701852) is a small molecule that inhibits HDAC activity (6).
Vorinostat not only results in the induction of genes, including
p21CIP1/WAF1 and p27KIP1 , but also causes the repression of
several genes, such as thymidylate synthetase and vascular
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endothelial growth factor receptor (7 – 13). Inhibition of HDAC
activity by vorinostat also results in an increase of acetylated
nonhistone proteins, such as cytoskeletal proteins, molecular
chaperones, and nuclear import factors (14). In vitro, vorinostat
inhibits proliferation and induces differentiation and apoptosis
in various cancer cell lines (15 – 17). Clinically, vorinostat is
tolerated well at a daily oral dose of 400 mg or twice-daily dose
of 200 mg as monotherapy (18, 19). The dose-limiting
toxicities (DLT) were diarrhea, thrombocytopenia, and fatigue.
Objective responses were noted in patients with mesothelioma,
thyroid carcinoma, and squamous cell carcinoma of the larynx.
Phase II studies of vorinostat monotherapy are ongoing for
various solid malignancies. Vorinostat has recently received
approval by the Food and Drug Administration as monotherapy for patients with refractory cutaneous T-cell lymphoma
based on phase II studies (20, 21).
We conducted a phase I study to determine the recommended phase II doses of vorinostat, administered on two different
schedules, with carboplatin and paclitaxel, based on several
clinical and preclinical considerations. Combination chemotherapy with carboplatin and paclitaxel is commonly used to
treat several solid malignancies (22, 23), and the combination
results in less platelet toxicity than that seen with carboplatin
alone (24). This combination has a toxicity profile that does
not overlap with that of vorinostat. Preclinical studies have
shown enhanced cytotoxicity when vorinostat was coadministered with either cisplatin or taxanes (25, 26). Increased
platinum adduct formation of the more open DNA configuration facilitated by HDAC inhibition has been proposed as a
potential mechanism for the enhanced cisplatin-induced cell
kill (27). Enhancement of taxane activity may be related to
alterations in a-tubulin acetylation mediated by inhibition of
HDAC6 (28).

Materials and Methods
The primary objective of the study was to determine the recommended doses of vorinostat, carboplatin, and paclitaxel that can be
administered in combination. Secondary end points included determination of the DLT and definition of non-DLTs and to conduct
pharmacokinetic studies to evaluate potential drug-drug interactions.
Patient eligibility
Patients (ages >18 years) with advanced solid malignancies who were
candidates for combination therapy with carboplatin and paclitaxel
were eligible. Eastern Cooperative Oncology Group performance
status of 0, 1, or 2 was required and less than two or two prior
chemotherapy regimens were allowed. Qualifying laboratory criteria
were the following: leukocytes z3,000/AL, absolute neutrophil count
z1,500/AL, platelets z100,000/AL, serum total bilirubin V institutional

upper limit of normal, serum transaminases V 2.5  upper limit of
normal, and serum creatinine V upper limit of normal. Patients with
serum creatinine levels z upper limit of normal were eligible if
estimated creatinine clearance was z60 mL/min/1.73 m2. At least
4 weeks had to have elapsed since prior radiation or chemotherapy.
Patients with grade >1 peripheral neuropathy, the inability to take oral
medications, prior paclitaxel therapy, use of valproic acid (a HDAC
inhibitor) within 4 weeks of enrollment, or uncontrolled severe
comorbid disease were excluded. Patients with treated and stable brain
metastases were eligible. Pregnant women were excluded, and women
with reproductive potential were required to use contraception. All
patients provided written informed consent. The study was approved
by the University of Pittsburgh Institutional Review Board.
Treatment plan
Vorinostat was provided by the Cancer Therapy Evaluation Program
of the National Cancer Institute (Bethesda, MD). Patients in the first
four dose levels (schedule A) received oral vorinostat daily for the first
14 days of each 21-day treatment cycle (Table 1). After the first four
dose levels were completed, vorinostat was given twice daily on dose
level 5 (schedule B) for the first 7 days of each 21-day cycle. Patients
were required to maintain a calendar to document their taking
vorinostat. Missed doses were not to be replaced.
During cycle 1, vorinostat was initiated 4 days before chemotherapy
to obtain single-agent pharmacokinetic data. Carboplatin and paclitaxel
were administered on day 5 of cycle 1 and on day 1 for all subsequent
cycles. On the days of chemotherapy administration, patients ingested
vorinostat in the clinic, after which paclitaxel, diluted in 500 mL of 5%
dextrose, was administered as a 3-h i.v. infusion. Premedications for
paclitaxel included dexamethasone (20 mg oral doses 12 and 6 h before
the paclitaxel), diphenhydramine (50 mg i.v.), and a histamine receptor
2 antagonist (50 mg ranitidine or 300 mg i.v. cimetidine). Following
the paclitaxel infusion, carboplatin, dissolved in 100 mL of 5%
dextrose/0.9% saline, was administered as a 30-min i.v. infusion. The
carboplatin dose was calculated using the Calvert formula (29).
Combination treatment was continued for a maximum of six cycles,
following which patients with a response or stable disease were
continued on vorinostat monotherapy at the same schedule and dosage
that was used with chemotherapy. Treatment was continued until
disease progression, unacceptable toxicity, or withdrawal of consent.
Granulocyte colony-stimulating factor was not allowed during the first
cycle of therapy but was allowed for subsequent cycles according to
standard guidelines. Patients experiencing grade 3 or 4 toxicities
attributable to vorinostat had dose reduction by 100 mg in subsequent
cycles. Paclitaxel and carboplatin doses were reduced by 25 mg/m2 and
area under the concentration versus time curve (AUC) of 1, respectively,
based on adverse effects attributed to either drug. Patients who required
more than two dose reductions were removed from the study.
Reduction in the dose of two drugs at the same time was considered
one dose reduction. All toxicities (except neuropathy and alopecia)
were required to resolve to grade V1 before initiation of the next cycle.
Dose-limiting toxicity
Toxicity was graded according to the National Cancer Institute
Common Toxicity Criteria version 3.0. DLT was defined as occurrence

Table 1. Dose escalation scheme
Schedule
A

B

Dose level
1
2
3
4
5

Vorinostat,
days 1-14 (mg)
200
300
400
400
300

Paclitaxel,
day 1 (mg/m2)

Carboplatin, day 1
(AUC mg/mL  min)

No. patients

175
175
175
200
200

6
6
6
6
6

4
3
3
12
6

qd
qd
qd
qd
bd (days 1-7)
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Table 2. Baseline patient characteristics
No. patients
Median age (y)
Sex
Male
Female
Tumor type
NSCLC
Head and neck
Bladder
Mesothelioma
Others
No. patients with no prior chemotherapy

28
64 (range, 30-77)
21
7
19
4
2
1
2
23

of one or more of the following events during the first cycle of therapy:
grade z3 nonhematologic toxicity except nausea, vomiting, or alopecia;
grade z3 nausea or vomiting that lasted >48 h despite maximal medical
therapy; absolute neutrophil count <1,000/AL that lasted >7 days; grade
3 or 4 neutropenia with sepsis or fever >38jC; grade 4 thrombocytopenia; and toxicity-related delay in starting cycle 2 by >2 weeks.
Abnormal nonhematologic laboratory criteria (grade z3) were considered DLT if clinically significant and drug related.
An ‘‘up and down’’ dose escalation scheme with cohorts of
three patients was used for schedule A. The first cohort was treated
at dose level 1. If one of three patients experienced DLT, three
more patients were added at the same level, and if zero of three or
one of six experienced DLT, the dose for the next cohort was escalated by one level. Escalation stopped and de-escalation began as
soon as two patients at a dose level experienced DLT. If only three
patients had been treated at a dose level, three additional patients
would be treated. If more than one of six patients experienced DLT,
de-escalation continued until less than one or one of six patients at a
dose level experienced DLT; this level was defined to be the
recommended phase II dose. Schedule B was included to evaluate the
feasibility of a twice-daily schedule of vorinostat administered for 7,
as opposed to 14 days per cycle. Intrapatient dose escalation was not
permitted.
Patient evaluation
Pretreatment evaluations were the following: history and physical
examination, assessment of performance status, complete blood count,
and hepatic and renal function tests. A baseline electrocardiogram was
obtained if clinically indicated. Women of reproductive age underwent
a serum pregnancy test. Patients were evaluated weekly with complete
blood count and hepatic and renal function tests. Radiological studies
were done after every two cycles of therapy. History and physical
examination and assessment of performance status were done before
initiation of each cycle. Responses were assessed with Response
Evaluation Criteria in Solid Tumors criteria (30).
Pharmacokinetic studies
Sampling. Pharmacokinetic studies were done during the first cycle.
Twenty-three patients had blood samples drawn on day 1 to
characterize the pharmacokinetics of single-agent vorinostat. Seventeen
of those also had blood samples drawn on day 5 to characterize the
pharmacokinetics of vorinostat and paclitaxel given in combination. Six
patients did not participate on pharmacokinetic sampling on day 5 due
to logistical reasons. On day 1, 5 mL of blood were collected in a redtop vacutainer tube (without anticoagulant; Becton Dickinson) before
and at 0.5, 1, 1.5, 2, 3, 4, 6, and 8 h after ingestion of vorinostat. On
day 5, samples were collected before and at 0.5, 1, 1.5, 2, 3, 4, 6, 8, and
24 h after ingestion of vorinostat. Blood samples were allowed to
coagulate at 4jC for 20 to 30 min and then centrifuged at 2,000  g for
15 min at 4jC. The resulting serum was stored at -70jC until assayed
for drug content.

www.aacrjournals.org

Analytic chemical methods. Concentrations of vorinostat and two
metabolites (vorinostat glucuronide and 4-anilino-4-oxobutanoic acid)
were quantitated with a liquid chromatography-electrospray ionization
tandem mass spectrometric method that was developed and validated
in our laboratory (31). Paclitaxel concentrations were quantitated with
a liquid chromatography-mass spectrometric method that was developed and validated in our laboratory (32). Paclitaxel concentrations
were only characterized in serum of patients treated at the 200 mg/m2
dose level.
Pharmacokinetic modeling. Plasma concentration versus time data
for vorinostat and metabolites were analyzed noncompartmentally
using the LaGrange function (33) as implemented by the Lagran
computer program (34). Paclitaxel concentration versus time data were
analyzed compartmentally by fitting a previously described, threecompartment, nonlinear model using Bayesian estimation and the
ADAPT II computer program (35, 36). Each patient’s paclitaxel
AUC and the time that paclitaxel concentrations remained above
0.05 Amol/L were calculated using patient-specific pharmacokinetic
variables. The pharmacokinetic/pharmacodynamic relationship for
paclitaxel-induced neutropenia was evaluated with a sigmoid Emax
model and compared with historical data for single-agent paclitaxel (35).
Statistical methods. The day 1-to-day 5 changes in vorinostat
pharmacokinetic variables were assessed via the Wilcoxon signed
ranks tests after data were log transformed; two-sided P values are
reported.

Results
Patients. Twenty-eight patients were accrued (Table 2). All
patients had an Eastern Cooperative Oncology Group performance status of 0 or 1. A total of 132 cycles (101 with
chemotherapy and 31 as vorinostat monotherapy) of therapy
was administered. The median number of cycles was 4 (range,
1-11). Eight patients completed the maximum allowed six
cycles of combination therapy and went on to receive
vorinostat maintenance therapy, and six (of eight) received
z10 cycles of therapy.
Disease progression was the most common reason for
discontinuation of therapy (n = 13) during the first six cycles.
One patient was removed from study after only 3 days as the
diagnosis was revised by pathology review. Two non – small cell
lung cancer (NSCLC) patients (1 partial response and 1 stable
disease) were discontinued after four cycles of therapy to
undergo local therapy. Three with stable disease were discontinued after three, four, and four cycles, respectively. One
patient with a partial response discontinued after two cycles
because he relocated to another geographic area.
DLT and recommended phase II dose. No DLT was noted
after three patients had been accrued to each cohort in schedule
A (Table 1). Dose level 4 was expanded to six patients, of which
one experienced grade 3 vomiting. Six additional patients were
subsequently enrolled to dose level 4 to obtain additional
safety and pharmacokinetic data, and one of those patients
experienced febrile neutropenia (grade 4) during the first cycle.
Therefore, 10 of 12 patients at dose level 4 tolerated therapy
without DLT. No DLT was encountered in the six patients
treated on schedule B. Consequently, both dose levels 4 and
5 were considered safe. Common non-DLTs are outlined in
Table 3. One patient developed neutropenic sepsis following
the fifth cycle and was removed from study. A patient with head
and neck cancer and a partial response after two cycles of
therapy was discontinued because of mechanical complications
with his feeding gastrostomy tube.
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were greater than on day 1 and Clapp on day 5 was less than on
day 1 (Table 5). In contrast, there were no obvious differences
between vorinostat C max or T max on days 1 and 5. Interindividual variation in vorinostat Clapp on day 5 was also less than
on day 1. The C max and T max comparisons are based on the data
from 17 patients; other variables are based on 16 patients.
Paclitaxel. There was large interpatient variability in paclitaxel AUC at the 200 mg/m2 dose. This was consistent with that
observed in patients from other studies using a wide range of
other paclitaxel doses. When compared with AUCs produced by
other doses of paclitaxel, the paclitaxel AUCs estimated for
patients in the current study were consistent with those
expected from a 200 mg/m2 dose. The duration of time that
paclitaxel concentrations remained above 0.05 Amol/L ranged
from 26 to 70 h, which, according to the sigmoid Emax model
relating that paclitaxel pharmacokinetic variable to paclitaxelinduced neutropenia, would be associated with a percentage
decrease in absolute neutrophil count ranging from 71% to
96%.

Table 3. Toxicity
Hematologic toxicity

Anemia
Neutropenia
Fever with Neutropenia
Thrombocytopenia
Nonhematologic toxicity

Altered taste
Anorexia
Constipation
Dehydration
Diarrhea
Fatigue
Heartburn
Myalgia
Neuropathy
Nausea
Skin rash
Vomiting

No. patients (all cycles)
Grade 2

Grade 3

Grade 4

9
2
—
5

3
8
—
7

—
14
2
4

No. patients (all cycles)
Grade 1

Grade 2

Grade 3

2
15
5
2
6
19
3
2
11
12
2
4

—
—
—
—
1
6
1
—
2
4
1
1

—
—
—
2
—
—
—
1
1
—
—
2

Discussion

NOTE: By worst grade of toxicity per patient, occurring in at least
10% (three) of the patients.

Antitumor activity. Twenty-five patients were evaluable for
response. Eleven had a partial response and 7 had stable
disease. Objective responses were noted at all dose levels. Five
of 12 patients at dose level 4 and 2 of 6 patients at dose level 5
experienced partial responses. Of 19 patients with NSCLC (18
chemotherapy naive), 10 experienced a partial response and 4
had stable disease (response rate, 53%; 95% confidence
interval, 29-76%). None of those 14 patients had received
prior chemotherapy. The histologic subtypes for the 10 NSCLC
patients who had a partial response were adenocarcinoma
(n = 6), squamous cell carcinoma (n = 2), and large cell
carcinoma with neuroendocrine features (n = 2). One of four
patients with head and neck cancer had a partial response and
two had stable disease. A patient with an advanced malignant
pleural mesothelioma had prolonged disease stabilization.

This is the first study to report on a vorinostat-containing
combination therapy. Although the results of the study may
have been favorably influenced by the majority of the patients
being chemotherapy naive and having an excellent performance status, the study clearly shows that the combination
regimen can be administered safely. The median number of
cycles of therapy delivered was 4, suggesting that the regimen
can be administered for an extended duration, with appropriate
management of side effects. Because carboplatin-paclitaxel –
based regimens are likely to be used as front-line therapy in a
variety of solid malignancies, the results of our study are
germane to a wide patient population.
Vorinostat is given on a continuous daily schedule for the
treatment of cutaneous T-cell lymphoma. To achieve maximal
anticancer activity, it is unclear whether vorinostat should be
given for a brief period with chemotherapy or for a longer
duration following chemotherapy. Therefore, we chose to
evaluate both the qd  14 days and the bd  7 days schedules.

Pharmacokinetics

Vorinostat and metabolites. Figure 1 shows representative
concentration versus time data for vorinostat and metabolites
after the first dose of vorinostat. As shown, vorinostat
concentrations were usually less than, and declined more
rapidly than, those of its two inactive metabolites. Vorinostat
pharmacokinetics were linear across the range of doses used in
the study (Table 4). Specifically, maximum serum vorinostat
concentrations (C max) and AUC increased proportionally with
increasing vorinostat dose, whereas the time to reach C max
(T max), half-life, and apparent clearance (Clapp) remained
constant within errors. Similar relationships were also noted
for the two vorinostat metabolites that were quantitated,
although, as might be expected for metabolites, the dose
proportionality was somewhat less obvious. When an individual patient’s vorinostat pharmacokinetics on day 5 was
compared with those on day 1, several differences were noted.
In most patients, the AUC and half-life of vorinostat on day 5

Clin Cancer Res 2007;13(12) June 15, 2007

Fig. 1. Representative concentration versus time profiles of vorinostat and
metabolites after a patient’s first oral 400 mg dose.
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Table 4. Pharmacokinetic variables for vorinostat and metabolites on day 1 of treatment
Dose (mg)

No. patients

Vorinostat
200
1
300
8
400
15
Vorinostat glucuronide
200
1
300
8
400
15
4-Anilino-4-oxobutanoic acid
200
1
300
8
400
15

C max (Mmol/L)

T max (h)

AUC (Mmol/L  h)

t 1/2 (h)

Clapp (L/min)

1.45
1.36 F 0.52
1.81 F 0.70

0.5
1.38 F 0.52
1.27 F 0.42

2.4
3.54 F 1.31
4.67 F 2.33

1.8
1.37 F 0.42
1.45 F 0.56

5.2
5.73 F 2.04
6.19 F 1.88

2.81
3.67 F 2.09
3.62 F 1.22

1
2.19 F 1.03
1.50 F 0.38

6.9
11.7 F 11.3
12.8 F 7.2

2.1
1.56 F 0.21
2.08 F 1.36

NA
NA
NA

3.82
4.87 F 1.99
5.14 F 1.42

1
2.75 F 1.13
2.23 F 1.03

15.3
27.2 F 10.8
23.5 F 6.9

5.9
6.6 F 5.0
4.2 F 1.8

NA
NA
NA

Abbreviations: t 1/2, half-life; NA, not applicable.

Further mechanistic and clinical data are necessary to determine
the schedule with the optimal therapeutic index. The 14-day
regimen of vorinostat was chosen for our phase II study because
majority of the patients in our phase I study were treated on
this schedule.
We also documented encouraging activity against NSCLC
and head and neck cancer. Treatment with carboplatinpaclitaxel of chemonaive patients with advanced NSCLC results
in response rates of approximately 20% to 30% (22, 37). In our
study, 10 of 19 (53%) advanced NSCLC patients experienced a
partial response and 4 had stable disease, suggesting that the
anticancer activity of carboplatin-paclitaxel may be enhanced
by vorinostat. The exact reasons behind the favorable interaction between vorinostat and carboplatin/paclitaxel are not
known. To evaluate this further, we are conducting preclinical
experiments to evaluate the mechanistic aspects of the positive
interaction, including the effect of vorinostat on platinum-DNA
adduct formation and acetylation of tubulin. In the clinical
setting, we are conducting a phase II study that randomizes
advanced NSCLC patients to carboplatin and paclitaxel with
either vorinostat or placebo.
The pharmacokinetic variables estimated for vorinostat on
day 1 of the current study agree well with data from a
previously published study of single-agent vorinostat (19).
Although data were also generated for the two major
metabolites of vorinostat, the implications and utility of those
data are unclear because neither metabolite is active and their
toxicities, if any, have not been defined. Potential considerations about the metabolites include whether UGT genotyping
would be relevant or useful in patients being treated with
vorinostat and whether the relatively long half-life of 4-anilino4-oxobutanoic acid might allow it to be monitored as an
indication of adherence to vorinostat therapy.
Although there was evidence of paclitaxel-associated alterations in vorinostat pharmacokinetics, there are no obvious
explanations for this potential interaction. The two drugs
have different metabolic pathways. Premedications given
with paclitaxel might have contributed to the observed
interaction. Furthermore, food-related variations in absorption of vorinostat or the fact that all pharmacokinetic studies
were done with the same sequence of administration of
vorinostat and chemotherapy might be factors. Therefore,
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further studies to evaluate this potential drug-drug interaction
are warranted.
Although only 2 patients in the current study experienced
febrile neutropenia, 14 patients (50%) experienced grade 4
neutropenia, which is more than expected from carboplatinpaclitaxel chemotherapy alone (38). There was no definite
relationship between the dose and schedule of administration
of vorinostat and the incidence of grade 3/4 neutropenia.
Based on comparison with historical controls, there was no
evidence of a vorinostat-related alteration of paclitaxel
pharmacokinetics that might explain the increased neutropenia. However, the durations that paclitaxel concentrations
remained above 0.5 Amol/L in individual patients were
consistent with the degree of neutropenia that was observed.
It is possible that enhanced tubulin acetylation, a desired
effect on tumor cells, mediated by the combination of
vorinostat and paclitaxel might contribute to the higher
incidence of neutropenia as well. Carboplatin pharmacokinetics were not studied because of the different matrices
required for quantitation of paclitaxel and carboplatin and
the logistical constraints associated with sample collection
and processing.
Our study did not evaluate the molecular effects of the
combination in tumor tissue, which would have required
pretreatment and posttreatment biopsies. Initial phase I
studies have evaluated the effects of vorinostat on histone
targets in peripheral blood mononuclear cells (19). Accumulation of acetylated histones was consistently noted in
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Table 5. Comparison of day 1 versus day 5
pharmacokinetic variables of vorinostat
Variable
C max (Amol/L)
T max (h)
AUC (Amol/L  h)
t 1/2 (h)
Clapp (L/min)

Median, day 1

Median, day 5

1.7
1.5
3.8
1.3
6.4

1.3
1.6
5.2
2.1
4.4

P
0.52
0.085
0.011
0.012
0.0063

NOTE: C max and T max are based on 17 patients; other variables are
based on 16 patients.
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peripheral blood mononuclear cell at doses between 100 and
600 mg of vorinostat. However, no clinical study, to date,
has been conducted to correlate histone acetylation in
peripheral blood mononuclear cells with that in tumor
tissue. Ideally, such data can be generated in future phase II
studies to correlate the molecular effects of vorinostat on the
tumor with response to therapy.
In summary, the regimen of vorinostat, carboplatin, and
paclitaxel represents a novel strategy for the treatment of

solid tumors. The promising anticancer activity noted in this
study provides the rationale to conduct disease-specific phase
II studies.
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