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Abstract

Objective—Overexpression of bcl-2 is a mechanism of drug resistance in cervical cancer. Agents 

that downregulate bcl-2 may decrease tumor cell threshold and sensitize tumor cells to 

chemotherapy. The objective of this multi-institutional phase II trial was to evaluate the efficacy 

and toxicity of paclitaxel and bcl-2 modulators (13-cis retinoic acid and interferon alfa-2b) in 

patients with advanced-stage or recurrent cervical cancer.

Methods/materials—Patients had biopsy-proven metastatic, first relapse, or persistent cervical 

cancer with no prior chemotherapy except for chemosensitizing agents. The treatment consisted of 

oral 13-cis retinoic acid 1 mg/kg and subcutaneous interferon alfa-2b 6 mU/m2, days 1-4, and 

intravenous paclitaxel 175 mg/m2, day 4 until disease progression or adverse events prohibited 

treatment. The primary endpoint was overall response rate.

Results—Thirty-three patients were enrolled between March 2001 and June 2009. Thirty-one 

patients were eligible for evaluation of treatment response. Twenty-seven patients (82%) received 

prior concurrent chemoradiation or radiotherapy alone before study enrollment. The overall 

response rate was 30% (six complete responses, four partial responses). Furthermore, seven 

patients (21%) had stable disease. Grade 3 or 4 adverse events included neutropenia (n=16, 48%), 

febrile neutropenia (n=1, 3%), and anemia (n=1, 3%). There were no treatment-related deaths. The 

median progression-free survival was 3.4 months (95% CI, 2.0-7.4 months), and overall survival 

was 11.2 months (95% CI, 7.5-26.2 months). Of six patients with complete responses, five 

survived more than two years.

eCorresponding Author, 195 Little Albany Street, New Brunswick, NJ, United States, 08903, telephone (732) 235-8521, fax (732) 
235-7493, rodriglo@cinj.rutgers.edu. 

Conflict of interest statement
The authors report that there are no conflicts of interest to declare.

NIH Public Access
Author Manuscript
Int J Gynecol Cancer. Author manuscript; available in PMC 2015 November 01.

Published in final edited form as:
Int J Gynecol Cancer. 2014 November ; 24(9): 1636–1641. doi:10.1097/IGC.0000000000000258.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



Conclusions—Combination therapy with paclitaxel, 13-cis retinoic acid, and interferon alfa-2b 

is feasible and safe in treating patients with advanced and recurrent cervical cancer.
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INTRODUCTION

Cervical cancer is a major worldwide public health problem. Despite improvement in 

screening utilization, cervical cancer is the fourth most frequent cancer in women 

worldwide, with an annual incidence of 528,000 and mortality of 266,000 [1,2]. In the 

United States, cervical cancer is the thirteenth most common malignancy diagnosed in 

women, with an estimated annual incidence of 12,340 and mortality of 4,030 for 2013 [3].

For patients with distant metastases and recurrent disease that are not amenable to surgery, 

systemic chemotherapy remains the standard treatment. Different chemotherapy regimens 

that have demonstrated complete and partial responses include single agent therapy, such as 

cisplatin (23-30 %), paclitaxel (18%), gemcitabine (5-8%), and topotecan (12.5%) [4-7]. 

However, chemotherapy results in only temporary control of disease. Most patients who 

develop metastatic disease have received cisplatin with concurrent radiation and may no 

longer be sensitive to single-agent therapy. Therefore, cisplatin-based combination 

chemotherapy regimens have been studied extensively. In 2009, Gynecologic Oncology 

Group (GOG) 204 compared four cisplatin-based combinations. Although not statistically 

significant, the combination of cisplatin and paclitaxel regimen had an improved response 

rate (29.1%), median progression free survival (5.8%) and median overall survival (12.9 

months) compared to the other arms [8]. Most recently, Tewari et al. published their GOG 

240 results showing that the addition of bevacizumab to a regimen of cisplatin and paclitaxel 

resulted in an increased overall survival (17.0 months vs 13.3 months) [9]. Although these 

results are encouraging, it is clear that the eventual development of drug resistance is still a 

problem in the development of new therapies. Avoiding drug resistance would be pivotal in 

improving treatments that are active but for a short duration.

Two mechanisms of drug resistance in cervical cancer include human papillomavirus (HPV) 

inactivation of p53 and over expression of B-cell lymphoma 2 (bcl-2) [10-12]. Agents that 

downregulate bcl-2 or phosphorylate Raf-1 kinase may decrease the tumor cell threshold for 

apoptosis and therefore, sensitize tumor cells to chemotherapy [13]. The retinoids and 

interferons are two groups of biologic agents with promise to alter chemoresistance. For 

example, retinoids reduce the expression of bcl-2 and induce apoptosis in tumor cells that 

overexpress bcl-2. Dahiya et al. demonstrated the inhibition of cell growth in cell culture 

and nude mice with 13-cis retinoic acid (CRA), using LNCaP cell lines [14]. Argawal et al. 

demonstrated suppression of differentiation on HPV immortalized cervical lines by CRA. 

They postulated that this inhibition may reduce the extent of viral oncogene transcription 

and thus be useful in slowing the neoplastic process [15]. Interferon (IFN) may add to the 

effect of CRA, by enhancing the tumor effects and growth inhibitory effects of retinoids. 

Goldstein et al. found that interferon inhibited growth of anchorage dependent 
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semiconfluent monolayers and anchorage-dependent colony formation in some cell lines 

[16].

There are encouraging preclinical and clinical data with combined CRA and IFN in 

squamous carcinoma of the skin, locally advanced untreated cervical cancer, and renal cell 

carcinoma [17-20]. In our institution, we studied the combination of CRA, IFN and 

paclitaxel for patients with prostate cancer and other advanced malignancies in a phase I 

study and showed the clinical safety of the combination [21]. This work revealed that cancer 

cells treated invitro with the combination of IFN and CRA decreased bcl-2 expression, with 

the maximal effect occurring at 72-96 hours. Moreover, the expression of bcl-2 was also 

decreased in the peripheral blood cells of patients after treatment, with maximal effect 

occurring on day four. Given prior studies showing effectiveness of this combination 

regimen, we initiated a phase II trial to evaluate the activity and toxicity of the combination 

of these three drugs for patients with advanced or recurrent cervical cancer, administering 

paclitaxel on day four in order to have the maximum bcl-2 inhibition from the other two 

agents.

MATERIALS AND METHODS

Eligibility

This protocol was approved by the institutional review boards of each participating 

institution. Written informed consent was obtained from all patients prior to enrollment. 

Five institutions participated in the study as part of the Cancer Institute of New Jersey 

Oncology Group (CINJOG).

Eligible patients had histologically or cytologically proven metastatic, recurrent or persistent 

cervical cancer. They were not surgical candidates because either they had distant 

metastases or the pelvic recurrence was not central. All patients had measurable disease by 

either physical exam or radiographic studies prior to treatment. Patients in whom 

chemoradiation was given as initial therapy needed to demonstrate progression of disease 

and be at least four weeks beyond the discontinuation of therapy. Patients with newly 

diagnosed metastatic or persistent disease who had undergone standard chemoradiation were 

at least three months beyond discontinuation of treatment. Other inclusion criteria included 

age greater than 18, and estimated life expectancy of at least six months, an Eastern 

Cooperative Oncology Group (ECOG) performance status of 0-2, and adequate hematologic 

(WBC ≥ 3500/μl, platelets ≥100,000/ μl), renal (serum creatinine ≤ 1.5 mg/ dL or creatinine 

clearance ≥ 50 ml/min) and hepatic function (total bilirubin ≤ 1.5mg/dl and AST, ALT ≤ 

2.5x upper limit of the normal range).

Patients were excluded from study participation if they had active infections or known 

infection with HIV, pregnant, discontinuation of chemoradiation within four weeks, prior 

use of retinoids, paclitaxel or interferon, or baseline triglyceride levels > Grade I (retinoic 

acid may increase triglyceride levels).
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Treatment Protocol

Treatment consisted of 13-cis retinoic acid 1mg/kg/day PO on days 1-4 of each cycle, 

interferon alfa-2b SQ 6 mU/m2 on days 1-4 of each cycle and paclitaxel 175 mg/m2 on day 

4. Doses were calculated on day 1 of each cycle using the patient’s actual weight in the 

determination of body surface area. A variance of 5% of the calculated total doses was 

allowed. Cycles were repeated every 21 days. The dose was kept constant unless there was a 

10% change in the patient’s weight, in which case the dose was modified accordingly. 

Acetaminophen 650mg orally was given prior to each interferon injection. Ketorolac 

tromethamine 15 mg IV was given to some patients prior to interferon as per physician’s 

discretion. Prior to paclitaxel administration, patients received premedication with 

diphenhydramine 50mg IV and ranitidine 50mg IV. Dexamethasone 20mg orally was 

administered 12 and 6 hours before paclitaxel and 20mg IV 30 minutes prior to paclitaxel. 

Treatment was discontinued in cases of progressive disease, unacceptable toxicity, or 

patient’s refusal or non-adherence with treatment plan.

Dose Modification

All patients were required to have an absolute neutrophil count (ANC) of more than 1500/μl 

on day 1 of treatment. Treatment was held up to 2 weeks if the ANC was still < 1500/μl for 

2 weeks, and the patients were removed from the study. Patients with interferon-related 

grade 3 toxicity had a dose reduction by 50% at the discretion of the principal investigator. 

Patients who had a fever and ANC < 1000 had a 25% decrease in paclitaxel dose. Patients 

on retinoic acid who had elevated triglycerides over 2.5 x ULN were treated with 

gemfibrozil 600mg PO BID.

Response and Toxicity Evaluation

For data analysis, patients were evaluated for response of measurable disease after three 

courses of protocol therapy according to Response Evaluation Criteria in Solid Tumors 

(RECIST) version 1.1 criteria [22]. Complete response (CR) was defined as the complete 

disappearance of all measurable disease maintained for a minimum of one month. Partial 

response (PR) was defined as a reduction of at least 30% in the sum of the longest diameter 

of all target lesions maintained for a minimum of 1 month, taking as reference sum at 

baseline. Progressive disease (PD) was defined as an increase greater than 20% in the sum 

of the longest diameter of all target lesions or the appearance of one or more new lesions. 

Stable disease (SD) was defined as neither sufficient shrinkage to qualify for PR nor 

sufficient increase to qualify for PD. The overall survival (OS) was defined as the date of 

registration until death (censored by the date of last contact). The progression-free survival 

(PFS) was defined as the date of registration until disease progression or death, whichever 

came first (censored by the date of last contact).

All patients who received one dose of protocol therapy were evaluated for toxicity. Adverse 

events were assessed prior to each cycle according to the National Cancer Institute’s 

Common Terminology Criteria for Adverse Events version 2.0 [23]. The toxicities were 

graded based on the greatest severity.
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Statistical analysis

The primary objective of this study was to determine the overall response (CR+PR) of the 

protocol regimen in women with Stage IVB or recurrent cervical cancer, using measurable 

disease. Secondary endpoints included adverse effects, progression free survival and overall 

survival. Since this was a combination therapy of paclitaxel, CRA, and IFN, the response 

rate was expected to be greater than that of paclitaxel alone in the referenced historical 

studies of 18%. The combination therapy was considered clinically interesting if the 

response rate was greater than 30%. A two-stage study design was applied. The two-stage 

design required 27 patients for the first stage and a cumulative accrual of 66 patients to the 

second stage. The trial needed 5/27 responses to proceed to the second stage and more than 

15/66 patients for the combination therapy to be accepted. Even though the first part of the 

accrual was completed, patient accrual was closed prematurely prior to completion of the 

second phase because of slow patient registration. Given that 33 patients participated in the 

trial, we report the findings.

RESULTS

Patient Characteristics

Thirty-three patients were eligible for this study from five participating institutions between 

March 2001 and June 2009. Two patients were not evaluable for response, as one patient 

had insufficient assessment of tumor response, and the other patient died after having one 

day of treatment from a non-cancer related cause.

The baseline characteristics are presented in Table 1. The majority of patients were white, 

had an ECOG performance status of 0-1 and in the age range of 30-69 years old. Twenty 

patients (61%) had squamous histology, and twelve (36%) had either adenocarcinoma or 

adenosquamous carcinoma. Twenty-seven patients (82%) received prior concurrent 

chemoradiation or radiotherapy alone before study enrollment. Twenty-four patients (73%) 

had at least one extra-pelvis target lesion, including liver, lymph nodes, psoas muscle, or 

lung metastases.

A total of 184 treatment cycles were administered. A median of three cycles was 

administered, with a range of 1 to 22 cycles. Twenty nine patients did not require dose 

reductions. One patient had 25% dose reduction of paclitaxel due to prolonged neutropenia 

for two weeks. Three patients had dose reduction for Grade 2 peripheral neuropathy. One 

patient had two delays in treatment for social reasons, and one patient had one postponement 

in treatment because of a delay in obtaining the prescription medication. Total follow-up 

time is 583 person-months. The most common reason for discontinuing treatment was 

disease progression in 16/33 patients (48%) and complete response in 6 patients (18%).

Efficacy

The response evaluation is presented in Table 2. The protocol specified a two-stage design 

as stated in the statistical methods. During the first stage of the protocol, 5/27 patients were 

needed to have a CR or PR in order to move to the second stage. Because 9/27 patients 

responded, the protocol then moved to second stage. However, because of slow accrual, the 
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protocol was closed after only 6 additional patients were added. 1/6 patients on the second 

stage had a partial response. The overall response rate (CR + PR) was 10/33 (30%); six 

patients (18%) had complete response, and 4 (12%) had partial response. Because this trial 

used biologic response drugs, we also report on the stable disease found in seven patients 

(27%), ranging from two to six months until disease progression. Therapeutic benefit (CR + 

PR + SD) was noted in 17 patients (51%). 36% (4/11) of patients with adenocarcinoma had 

either complete (3/11, 27%) or partial (1/11, 9%) response, while 30% (6/20) of patients 

with squamous cell carcinoma had either complete (3/20, 15%) or partial (3/20, 15%) 

response. 30% of patients who had either complete or partial response (3/10) had target 

lesions inside of the prior irradiated field. The median PFS was 3.4 months (95% C.I., 

2.0-7.4 months; Fig. 1). The OS was 11.2 months (95% C.I., 7.5-26.2 months; Fig.2).

Safety

A summary of major treatment related toxicities is presented in Table 3. Major adverse 

toxicities were hematologic, with 16 patients (48%) having grade 3 and 4 neutropenia, one 

patient having grade 4 febrile neutropenia, and another patient having a grade 3 anemia who 

required blood transfusion. Any grade non-hematologic toxicities included nausea (94%), 

fatigue (85%), and neuropathy (52%). Major non-hematologic toxicities included grade 3 

fever in two patients and grade 3 and 4 infection in three patients. Two patients with grade 4 

infection were removed from study. There were six hospital admissions while on treatment. 

Two patients were admitted for dehydration, two patients for infection, one patient for neck 

fracture after a fall, and one patient for bleeding into a mass in the psoas muscle. There were 

no treatment-related deaths. However, there were two deaths that were not treatment related; 

one was an accidental death secondary to a neck fracture and another due to cardiac disease.

DISCUSSION

The study’s combination regimen has an extensive safety profile and is well tolerated by 

patients. The toxicities of the individual agents are not worsened by concurrent 

administration. The predominant toxicities are mostly grade 1 and 2 and related to interferon 

with flu-like syndrome with fever, myalgia, and fatigue. Only 48% of patients had 

neutropenia as the most common adverse event. There were no treatment-related deaths, and 

patients experiencing grade 3 or 4 non-hematologic toxicities were rare.

In this multi-institutional trial, the combination of paclitaxel, 13-cis retinoic acid, and 

interferon alfa-2b had a response rate (RR) of 30%, with an OS of 11.2 months. 

Remarkably, there are twelve patients (36%) who had an overall survival of 18 months or 

more with this combination regimen, of which three patients lived five years or more. 

However, because our study did not meet its planned enrollment of 66 patients, we can only 

assess feasibility of the regimen and cannot make definitive conclusions.

Monk et al. were the first ones to investigate prospectively the prognostic impact of the 

location of measurable disease [8]. They found that lesions in the irradiated field have higher 

risk of death. However, in the current trial, 30% of patients who had either complete or 

partial response had biopsy proven target lesions inside of the prior irradiated field. One 

hypothesis for the improved efficacy may be that although patients had prior concomitant 

Song et al. Page 6

Int J Gynecol Cancer. Author manuscript; available in PMC 2015 November 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



chemo-radiotherapy with platinum administration, the intra-pelvic target lesions are naïve to 

paclitaxel and are not intrinsically resistant to the new combination regimen.

In this study, patients with adenocarcinoma had a 36% response rate (27% complete and 9% 

partial). Multiple studies have shown that patients with adenocarcinoma have poorer 

response rate and survival rate in both early and advanced-stage carcinoma when compared 

to patients with squamous cell carcinoma [24-25]. The improved response rate in 

adenocarcinoma in the present study could indicate that a taxane-containing regimen might 

be more effective for non-squamous cell histology. Curtin et al. reported a 31% response 

rate in patients with persistent or recurrent adenocarcinoma after administering paclitaxel 

[26]. Kastritis et al. showed that patients with non-squamous cell tumors who were treated 

with paclitaxel had a higher median survival compared to those without paclitaxel (20.3 vs. 

11.7 months) [27]. Given the small sample size due to the rarity of non-squamous 

carcinomas, further studies, including meta-analyses, evaluating response to chemotherapy 

of these tumors need to be considered.

Our study tests the addition of chemotherapy to immunotherapy to enhance efficacy. In a 

Southwest Oncology Group Phase II trial that studied CRA plus IFN in recurrent cervical 

cancer, all confirmed responses were partial, and there was a response rate of only 8% [28]. 

Although this was not a randomized phase II trial, the addition of paclitaxel to the same 

immunotherapy in our study makes the utilization of biochemotherapy in advanced or 

recurrent cervical cancer an intriguing potential treatment modality.

This trial demonstrates that the combination therapy with paclitaxel, 13-cis retinoic acid, and 

interferon alfa-2b is safe in treating patients with advanced and recurrent cervical cancer. In 

the era of precision medicine where targeting tumor vulnerabilities is the key, our study 

combines drugs that target the anti-apoptotic phenotype of bcl-2 overexpression in cervical 

cancer and combines agents that promote tumor death through apoptosis. Given our 

encouraging results, newer anti-apoptotic drugs and immune modulators should be explored 

in this setting.
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Figure 1. 
Kaplan-Meier survival curve of progression-free survival (PFS)
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Figure 2. 
Kaplan- Meier survival curve for overall survival (OS)
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Table 1

Patient Characteristics

Characteristics No. of patients % of patients

Age, years

30-49 12 36

50-69 16 48

70-79 5 15

Race

Asian 1 3

Black or African American 7 21

White 25 76

ECOG performance status

0 19 58

1 10 30

2 4 12

Histology

SCC 20 61

ASCC 1 3

ACC 11 33

Unknown 1 3

Prior Radiation

Yes 27 82

No 6 18

Sites of disease

Intra-pelvis alone 9 27

Extra-pelvis 24 73

Abbreviations: ECOG, Eastern Cooperative Oncology Group;
SCC, squamous cell carcinoma;
ASCC, adenosquamous cell carcinoma;
ACC, adenocarcinoma cell.
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Table 2

Response (n=33)

No. of patients % of patients

Complete Response 6 18

Partial Response 4 12

Stable Disease 7 21

Progressive Disease 14 42

Not Evaluable 2 6
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Table 3

Adverse Events

Maximum grade (no. of patients)

Toxicity Grade 1 Grade 2 Grade 3 Grade 4

Hematologic

Neutropenia 1 16 14 2

Febrile Neutropenia 1 1 0 1

Anemia 0 13 1 0

Thrombocytopenia 0 0 0 0

Non-hematologic

Allergy 1 0 0 0

Fatigue 19 9 0 0

Fever 8 4 2 0

Rigors, chills 8 3 0 0

Alopecia 9 13 0 0

Constipation 9 0 0 0

Diarrhea 12 0 0 0

Nausea 28 3 0 0

Vomiting 7 3 1 0

Sensory Neuropathy 11 6 0 0

Myalgia / arthralgia 6 8 0 0

Infection 0 0 1 2
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