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Introduction

Esophageal (E) and gastroesophageal (GE) cancers are 
among the most common neoplasms, with an estimated 
40,390 new cases and 26,550 deaths expected in the United 
States in 2014 (1). Treatment options for patients with 
relapsed or refractory disease remain limited, and despite 
improvements in palliative chemotherapy and biologic 
agents, partial response (PR) rates remain between 25% and 
50%, with overall survival (OS) measured in months (2-4).

Methotrexate in combination with 5-fluoruracil and 
doxorubicin (FAMTX) was considered a standard therapy 
for metastatic E and GE cancers before being supplanted 

by platinum-based regimens (5). Pralatrexate is a 10-deaza 
analog of methotrexate, but with improved cellular uptake 
and retention (6). 

Docetaxel has proven efficacy in gastric, E, and 
GE tumors (5). A recent phase III randomized trial 
(COUGAR-02) of patients with refractory GE cancers 
reported an improvement in outcome with docetaxel vs. 
active symptom control alone (7). Docetaxel improved 
median OS to 5.2 months (95% CI, 4.1-5.9), as compared 
to 3.6 months (95% CI, 3.3-4.4) in the active symptom 
control arm. Overall response rate (ORR) was 7% and 43% 
patients had progressive disease (PD) in the docetaxel arm. 
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Previously, a phase III randomized study of patients with 
untreated, advanced gastric or GE adenocarcinoma received 
either docetaxel, cisplatin and fluorouracil (DCF) or 
docetaxel and cisplatin (DC) every 3 weeks (8). The ORR 
was 43% for DCF and 26% for DC. 

Regimens of pralatrexate combined with either paclitaxel 
or docetaxel have been studied in non-small cell lung cancer 
and demonstrated promising activity (9). Given all of the 
above, we hypothesized that pralatrexate and docetaxel 
would be efficacious for the treatment of refractory E and 
GE cancers. We conducted a phase II study of biweekly 
pralatrexate and docetaxel in patients with advanced E or 
GE carcinoma whom have failed prior platinum-based 
therapies. 

Methods

Eligible patients were required to have unresectable or 
metastatic carcinoma of the E or GE junction. Other 
key inclusion criteria included established histologically-
confirmed squamous cell carcinoma or adenocarcinoma, 
prior platinum-based therapy, measurable disease per 
Response Evaluation Criteria in Solid Tumors v1.1 
(RECIST), life expectancy of at least 12 weeks, normal 
end organ function, and Eastern Cooperative Oncology 
Group (ECOG) performance scores of 0-1 (10). Patients 
were excluded if they had undergone more than three 
prior chemotherapy regimens, had received therapy within 
4 weeks prior to enrollment, or had evidence of pleural 
effusion or ascites. 

Study design

This was a phase II single-arm, open label trial performed 
at The Ohio State University James Cancer Center. The 
institutional review board approved the study, and the 
registered trial number is NCT01129206. This study was 
approved and funded by the National Comprehensive 
Cancer Network (NCCN) Oncology Research Program 
from general  research support provided by Allos 
Therapeutics Inc./Spectrum Pharmaceuticals. Informed 
consent was obtained from each subject, and all aspects of 
the study met the standards of the Declaration of Helsinki.

Treatment plan

Pralatrexate and docetaxel were administered on day 1 of 
a 14-day cycle. Pralatrexate 120 mg/m2 was administered 

by intravenous push, followed by docetaxel 35 mg/m2 
via one-hour intravenous infusion. To prevent docetaxel 
hypersensitivity reactions, patients received dexamethasone 
8 mg twice daily by mouth 3 days prior to day 1. Anti-emetics 
were administered per institution standard. 

Assessment of response and toxicity

Radiological assessment of tumor response was performed 
by computed tomography (CT) and positron emission 
tomography (PET) every four cycles of therapy and 
responses were measured according to the RECIST 
and PERCIST criteria. Toxicities were defined by the  
NCI-CTCAE, version 3.0 (11). 

Statistical methods

The primary end-point was the overall response rate 
[PR + complete response (CR)] following the initiation of 
pralatrexate plus docetaxel. We used a Fleming single-stage 
phase II trial design with a total of 32 evaluable patients 
with an alpha of 0.1 and a power of 0.9. Based on historic 
data, we considered the treatment to be ineffective if the 
ORR was less than 5% (3 or fewer responses were seen in 
a total of 32 patients) (p0). We assumed that the regimen 
was worthy of further study if the true ORR was 20% or 
greater (p1). The secondary end-points were PFS and OS. 
PFS was calculated from the date of start of therapy to 
disease progression or death, whichever occurred first. OS 
was determined from the date of start of therapy to death 
from any cause. Survival curves were estimated using the 
method of Kaplan-Meier. 

Results

Patient characteristics 

Six patients were accrued out of the 32 planned due to loss 
of grant funding. Five males and one female were enrolled. 
All tumors were adenocarcinoma. One patient had no prior 
chemotherapy in the metastatic setting, two patients had 
one prior therapy, and three patients had two prior lines of 
therapy (Table 1).

Treatment toxicity

The most common drug toxicities were lymphopenia 
(6 patients), anemia (2 patients), leukopenia (2 patients), 
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and mucositis (2 patients). Grade 3 side effects were 
lymphopenia (4 patients), anemia (2 patients), mucositis 
(1 patient), and fatigue (1 patient). Two patients required 
dose reductions secondary to fatigue and mucositis (both 
grade 3). There were no grade 4 toxicities.  

Treatment efficacy 

A mean of four cycles was administered (range 1-16). Two 
patients had stable disease (SD) and four patients had PD 
per RECIST criteria, yielding an ORR of 0%. When 
applying PERCIST criteria in four evaluable patients, two 
had a PR (SD per RECIST criteria) and two had SD (PD 
per RECIST criteria). The patients who were identified 
to have a PR had prolonged OS of 9.5 and 11.7 months. 
Median progression-free survival (PFS) was 1.9 months 
(95% CI, 0.8-7.2) and median OS was 5.5 months (95% CI, 
0.8-11.7) (Table 2) (Figure 1).

Discussion

There remain very few standard options for E and GE 
cancers in patients who have failed first-line platinum-based 
therapy. Systemic chemotherapy options largely depend on 
the patient’s performance status, as to whether they are able 
to tolerate combination vs. single agent therapy. Relatively 
active cytotoxic agents include taxanes such as docetaxel or 
paclitaxel, irinotecan or 5-fluorouracil (5-FU). Recently, 
the results of the phase III COUGAR-02 trial suggested 

Table 1 Patient demographics and characteristics

Characteristics Number

Sex

Male 5

Famale 1

Age (years)

Median 63.5

Range 55-73

Race

Caucasian 6

Prior treatments

Chemotherapy 6

Radiation 2

Surgery 1

Prior chemotherapy (metastatic setting)

0 1

1 2

2 3

Sites of metastasis

Liver 6

Lymph nodes 5

Bones 3

Adrenal 2

Pleura 2

Lung 1

Soft tissues 1

Peritoneal fluid 1

Table 2 Treatment efficacy

Patient Prior therapies

Pralatrexate/

docetaxel cycles 

completed

Best

 response

 (RECIST)

Best

response

 (PERCIST)

Progression-free 

survival 

(months)

Overall 

survival 

(months)

A ECF*, 5-FU†, FOLFIRI‡ 16 SD** PR**** (−35%) 7.2 11.7

B FOLFOX§, FOLFIRI, carboplatin/paclitaxel 8 SD PR (−34%) 4.2 9.5

C Carboplatin/paclitaxel/XRT∥, epirubicin/

oxaliplatin, innotecan, mitomycin C/

capecitabine

4 PD*** SD (−14%) 2.0 3.9

D FOLFOX, FOLFIRI, XELIRI¶, carboplatin/

paclitaxel

4 PD SD (−5%) 1.8 6.7

E FOLFOX, FOLFIRI 3 PD Non-evaluable 1.7 4.3

F Irinotecan/cisplatin/XRT 1 PD Non-evaluable 0.9 0.9

*ECF, epirubicin, cisplatin and fluorouracil; †5-FU, 5-fluorouracil; ‡FOLFIRI, folinic acid, fluorouracil, irinotecan; §FOLFOX, folinic 

acid, fluorouracil, oxaliplatin; ∥XRT, radiation therapy; ¶XELIRI, capecitabine, irinotecan; **SD, stable disease; ***PD, progressive 

disease; ****PR, partial response.
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that patients with refractory GE adenocarcinoma receiving 
docetaxel vs active symptom control had an OS benefit of 
1.6 months. Additional options have been made available 
to patients with metastatic GE or gastric cancer with 
the recent FDA approval of ramucirumab, a monoclonal 
antibody targeting vascular endothelial growth factor-
receptor 2, either as a single-agent in the palliative setting 
or in combination with paclitaxel. In our study, and given 
the preliminary activity of pralatrexate and docetaxel in non-
small cell lung cancers, and single agent docetaxel activity in 
E cancer, we set out to determine if the combination against 
E and GE cancer would be effective as well. 

The phase II study of pralatrexate and paclitaxel or 
docetaxel in patients wth advanced solid tumors reported 
the maximum tolerated dose to be pralatrexate 120 mg/m2 
every 2 weeks and docetaxel 35 mg/m2 every 2 weeks (12). 
Supplementation with Vitamin B12 and folate preceding the 
start of the combination chemotherapy allowed for higher 
doses of pralatrexate to be delivered safely and decreased 
the risk of stomatitis and neutropenia. We implemented 
vitamin supplementation in this trial, but we did see 2 of the 
6 patients require dose-reductions due to grade 3 stomatitis 
and fatigue. 

Our study showed that docetaxel and pralatraxate was 
a tolerable regimen, but in the six patients accrued, the 
combination therapy did show evidence of meaningful 
activity compared to historical control (7). It is certainly 
possible that the premature halt of the study may have 
affected this conclusion. However, a goal of 20% or 
more was unlikely to be reached in the absence of any 

responder in the first six patients, with both OS and PFS 
for the combination in line of what you would expect with 
single agent docetaxel. The survival rates in our study 
were comparable to patients with E cancers undergoing 
second-line therapies as previously reported with of PFS 
and OS rates ranging from 1.4-6.2 and 4.0-11.4 months, 
respectively (13).

Interestingly, our study, suggests that PERCIST 
response in combination with RECIST may better assess 
clinical disease response as compared to RECIST response 
alone, in refractory settings  where a RECIST response may 
not necessarily be reflective of an improved outcome (14).

Our study was unfortunately halted prematurely. 
However, our limited analysis does not support the 
combination of pralatrexate and docetaxel in advanced 
E and GE cancers. It is uncertain if a larger number of 
subjects may prove to show improved outcome. We will 
await the results of a phase II study of pralatrexate in 
combination with oxaliplatin in patients with advanced 
esophagogastric cancer (NCT01178944) to determine any 
further developemnt of this agent in GE cancers.
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