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Abstract

Background—Cyclooxygenase-2 (COX-2)-dependent signaling represents a potential 

mechanism of resistance to epidermal growth factor receptor (EGFR) tyrosine kinase inhibitor 

(TKI) therapy. This is mediated in part through an EGFR-independent activation of MAPK/Erk by 

PGE2. PGE2 promotes downregulation of E-cadherin and epithelial to mesenchymal transition. 

This study investigated EGFR and COX-2 inhibition in patients with NSCLC and elevated 

baseline urinary metabolite of PGE2 (PGEM).

Methods—Patients with stage IIIB/IV NSCLC who progressed following at least one line of 

therapy or refused standard chemotherapy were randomized to erlotinib/celecoxib versus erlotinib/

placebo. The primary endpoint was PFS with 80% power to detect a 50% improvement with a 0.2 

one-sided significance level in the intent-to-treat (IIT) and elevated baseline PGEM populations. 

Secondary endpoints included response rate, OS and evaluation of molecular markers to assess 

targeting COX-2-related pathways and evaluate EGFR TKI-resistance.

Results—107 patients were enrolled with comparable baseline characteristics. Patients with 

EGFR wild type had an increased PFS in the celecoxib group (3.2 v 1.8 mos; p=0.03). PFS was 

numerically improved in the IIT group who received erlotinib/celecoxib compared to erlotinib/

Corresponding author: Karen L. Reckamp, MD, City of Hope Comprehensive Cancer Center, 1500 E. Duarte Road, Duarte, Ca 91010; 
phone: (626) 256-4673 x 68218; fax (626) 301-8233; kreckamp@coh.org. 

Presented at the 48th Annual Meeting of the American Society of Clinical Oncology, Chicago, IL June 1-5, 2012, and 15th World 
Conference on Lung Cancer, Sydney, Australia October 27-30, 2013.

Clinical trial information: NCT00499655

Disclosures: Trial funding from Astellas and Pfizer (KLR); all other authors report no relationships.

HHS Public Access
Author manuscript
Cancer. Author manuscript; available in PMC 2016 September 15.

Published in final edited form as:
Cancer. 2015 September 15; 121(18): 3298–3306. doi:10.1002/cncr.29480.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



placebo (5.4 v 3.5 mos; p=0.33) and increased in patients in the celecoxib arm with elevated 

baseline PGEM (5.4 v 2.2mos; p=0.15). Adverse events (AEs) were similar in both arms.

Conclusions—Combined erlotinib/celecoxib did not improve outcomes in an unselected 

population, but selection by elevated baseline PGEM led to an increase in PFS with the celecoxib 

combination. Patients with EGFR wild type status may benefit from the combination.
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Introduction

Epidermal growth factor receptor (EGFR) tyrosine kinase inhibitor (TKI) therapy provides 

significant benefit for patients with advanced non-small cell lung cancer (NSCLC) with 

activating EGFR mutations.1-2 Patients with wild type EGFR experience limited 

improvement with EGFR TKI therapy.3

Cyclooxygenase (COX) is the rate-limiting enzyme in the conversion of arachidonic acid to 

prostaglandins (PGs) and thromboxanes. COX-2 can be up regulated in response to growth 

factors, cytokines, tumor promoters, and other stimuli, and is constitutively overexpressed in 

a variety of malignancies, including NSCLC.4 Signaling through the cyclooxygenase-2 

(COX-2) pathway presents a novel mechanism of resistance to EGFR TKI therapy in 

NSCLC. This resistance is mediated through an EGFR-independent activation of MAPK/Erk 

by the COX-2 metabolite PGE25, in addition to promotion of epithelial to mesenchymal 

transition (EMT) through the downregulation of E-cadherin expression.6

Urinary 11α-hydroxy-9,15-dioxo-2,3,4,5-tetranor-prostane-1,20-dioic acid is a metabolite of 

PGE2, and can be used as a surrogate for tumor levels of PGE2.7 Decreases in PGE-M in 

urine have been shown to correlate with improvement in time to tumor progression and 

overall survival.7-9

Combination EGFR and COX-2 inhibition may potentiate responses in NSCLC. In a phase I 

trial, the optimal dose of celecoxib combined with erlotinib was determined to be 600-mg 

twice daily with manageable toxicity and tumor responses in patients with both mutated and 

wild type EGFR status.10 We hypothesized that interfering with trans-activating and 

downstream pathways through the use of combination COX-2 and EGFR inhibition can 

enhance the efficacy of clinically tolerable doses of EGFR TKIs. The current study 

investigated the combination of high-dose celecoxib and erlotinib in a randomized, placebo-

controlled phase II trial in patients with advanced NSCLC. A pre-planned analysis 

evaluating the association of baseline urine PGEM and clinical outcome based on treatment 

was performed.
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Materials and Methods

Patients

Eligible patients had to be over the age of 18 with confirmed stage IIIB or IV NSCLC and 

tumor tissue available for mutation analysis; have an Eastern Cooperative Oncology Group 

performance status (ECOG PS) of 0 or 1; have measurable disease according to Response 

Evaluation Criteria in Solid Tumors (RECIST); have progressive disease despite ≥1 prior 

chemotherapy regimens or subject's refusal or inability to receive standard chemotherapy; 

and have adequate hematologic, renal, and liver function. Key exclusion criteria included 

prior history of EGFR or COX-2 inhibitor therapy for the treatment of cancer; previous 

history of gastrointestinal ulceration, bleeding or perforation; concurrent use of COX-2 

inhibitors or other NSAIDS (low dose aspirin was not allowed); active central nervous 

system metastasis; or any history of myocardial infarction or cerebral vascular accident or 

major medical condition that would interfere with participation. The study was approved by 

independent ethics review boards and in accord with an assurance filed with and approved 

by the Department of Health and Human Services by each site. The study was conducted 

according to the Declaration of Helsinki. All patients provided written informed consent 

prior to study participation.

Study Design and Treatment

This phase II, double-blind, placebo-controlled, randomized trial randomized patients in a 

1:1 ratio using a random permuted block design with stratification by smoking status (non-

smoker < 100 cigarettes smoked in lifetime vs. current/former smoker) and ECOG PS (0 vs. 

1). Patients received erlotinib 150-mg p.o. daily plus placebo in the control arm (Arm A) or 

high-dose celecoxib at 600-mg p.o. twice daily plus erlotinib in the combination treatment 

arm (Arm B) continuously for a 28-day cycle. The combination of erlotinib and celecoxib or 

placebo was given for up to 12 months, after that time, the patient discontinued celecoxib/

placebo and continued on erlotinib alone until disease progression or unacceptable toxicity. 

Dose reductions for erlotinib were allowed to 100 mg daily (no dose reduction was 

permitted for celecoxib), and dosing for either or both drugs could be interrupted up to 14 

days.

Assessments

Radiographic assessments for tumor measurement were obtained every 8 weeks (2 cycles) to 

evaluate PFS, overall survival (OS), objective response rate (ORR) and disease control rate 

(DCR). Investigator assessed disease status was performed per RECIST v1.0. Adverse 

events (AEs) were assessed per the Common Terminology Criteria for Adverse Events 

(CTCAE version 3.0).

Biomarker Evaluation

Urine PGEM measurement—Urine samples were analyzed in a blinded manner by 

G.L.M. (Vanderbilt University, Nashville, TN). Twenty-four-hour urine samples were 

collected at baseline, at week 4, and at week 8 of the study. Each specimen was aliquoted 

and stored at -80°C. Urinary PGE-M levels were measured by mass spectrometry as 
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previously described (normal levels were 10ng/mg Cr in men and 6ng/mg Cr in 

women).11-12

EGFR mutation analysis—EGFR mutational analysis was done at the CLIA certified 

laboratory at City of Hope through the pathology core. Formalin-fixed, paraffin embedded 

archival tumor specimens were submitted. Slides were reviewed by a board-certified 

pathologist who demarcated areas of tumor for dissection. Needle microdissection was done 

under a microscope, taking two representative areas from the region demarcated by the 

pathologist. These areas were digested overnight. Each dissected area was analyzed 

independently. Exons 18 to 21 of the EGFR gene were amplified from the digested products 

by PCR. Negative controls were included to rule out contamination. The amplified products 

were directly sequenced using ABI's automated fluorescent sequencing kit and sequencer. 

The chromatogram data were then reviewed for changes and reported.

Immunohistochemistry—Formalin-fixed, paraffin embedded archival tumor specimens 

were submitted to the University of California at Los Angeles (UCLA) pathology core. 

COX-2 and E-cadherin immunohistochemistry was performed as previously described.6 

Each slide was assessed for the following: (a) % cells positive for each stain (E-cadherin, 

COX-2), (b) intensity of stain (0 to +3); (c) pattern of staining (membranous, cytoplasmic, 

and nuclear); and (d) in slides that had double staining, the percentage of cells that showed 

coexpression of both antigens (E-cadherin and COX-2). Staining intensity of +2 or greater 

was considered positive.

Statistical Analysis

The primary endpoint was progression-free survival (PFS) in the intent-to-treat population, 

and a second primary endpoint was added in May 2010 to evaluate PFS in patients with 

elevated baseline urine PGEM. Secondary endpoints included response rate; overall survival; 

correlation of PFS with urinary PGEM and EGFR mutation status; and measurement of 

COX-2, and E-cadherin expression. PFS was defined as time from randomization to disease 

progression by RECIST. The initial sample size was 86 with a total number of events 

required of 67, log rank test of equality of survival curves with a 0.2 one-sided significance 

level would have 80% power to detect the difference between the combination therapy 

associated exponential parameter of 0.22 (median progression-free survival of 3.2 months) 

and single agent erlotinib exponential parameter of 0.33 (median PFS 2.1 months), 

corresponding to a constant hazard ratio of 0.66.

The second primary endpoint increased the sample size by 20 patients (to 106) to account 

for the percentage of patients with low urinary PGEM in the analysis. This improved the 

power of the analysis, under the hypothesis that celecoxib will add benefit to erlotinib 

therapy when patients have elevated baseline urinary PGE-M levels (COX-2 pathway 

activation), to 82-85%.

Median PFS and OS were estimated from Kaplan-Meier curves. Comparison between 

treatment arms was made using log-rank test. Hazard ratios and 95% CI were estimated 

using a Cox regression model. Subgroup analyses for EGFR mutation, COX-2 and E-
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cadherin expression were performed, and a P value < 0.05 was considered significant, but 

was not adjusted for multiple testing.

Results

Patients

One hundred and nine patients were randomized to erlotinib and placebo (placebo) (n= 54) 

or erlotinib and celecoxib (n= 55) from November 2007 through May 2011 at City of Hope 

and University of Texas, Southwestern, and one hundred and seven patients received at least 

one dose of study drug (Figure 1). One patient in each arm did not receive study drug as 

planned and were excluded from analysis. Median follow-up was 12.1 months.

Baseline characteristics at baseline were well balanced between treatment arms (Table 1), 

including patients with EGFR mutation and baseline urine PGEM levels. Twenty-three 

patients (21%) had insufficient tissue for mutation analysis, 12 in the placebo group and 11 

in the celecoxib group. Eighteen patients (17%) did not have adequate urine for baseline 

urine PGEM assessment 8 and 10 in the placebo and celecoxib groups, respectively.

Efficacy

In the IIT population, PFS was numerically higher in the erlotinib plus celecoxib arm 

compared to the erlotinib plus placebo arm, although this did not reach statistical 

significance (median, 5.4 v 3.5 months; HR, 0.82; p = 0.33; Fig 2A). In patients selected 

with elevated baseline PGEM, an improvement in PFS was demonstrated (median, 5.4 v 2.2 

months; HR 0.67; p = 0.15; Fig 2C). Those with low baseline PGEM did not benefit from 

combination treatment with celecoxib (Fig 2D). Analysis by EGFR mutation status revealed 

that patients with wild type tumors had an improvement in PFS (median, 3.2 v 1.8 months; 

HR 0.54; p = 0.03; Fig 2B). Those with EGFR mutation or unavailable results did not 

experience improved PFS (Table 2). In an exploratory analysis of patients with wild type 

EGFR and elevated PGEM at baseline, progression-free survival was longer for those who 

received celecoxib (median, 3.8 v 1.8 months; HR 0.42; p = 0.04) and overall survival was 

similar in each group (median, 11.1 v 12.3 months; HR 0.58; p = 0.22), data not shown.

A trend toward improved OS was seen in the IIT population (Fig 3A) and in those with 

elevated baseline PGEM (Fig 3C). Patients with low baseline PGEM did not experience 

improved OS (Fig 3D). Survival was similar by treatment group regardless of EGFR 
mutation status (Fig 3B).

Safety

All patients who received at least one dose of study drug were assessed for safety (n= 107). 

The rate of discontinuation due to AEs was similar in the erlotinib plus celecoxib and 

erlotinib plus placebo arm (13.0% v 11.3%). The most frequent cause for treatment 

discontinuation was disease progression in both groups.

The most common AEs (all grades) in both groups were rash, diarrhea, dry skin, fatigue and 

elevated AST and did not differ between groups (Table 3). Anemia (33% v 15%), elevated 

creatinine (32% v 15%), and paronychia (30% v 13%) occurred more often in the patients 
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who received erlotinib plus celecoxib. Two patients who received erlotinib plus celecoxib 

experienced cerebrovascular ischemia (grade 2 and grade 3) and one patient on the erlotinib 

plus placebo arm had cardiac ischemia, grade 2. No deaths were attributable to treatment.

Biomarker Assessment

Thirty-six patients (44%) had tissue available for evaluation of COX-2 by IHC, 13 (68.4%) 

in the erlotinib plus celecoxib arm and 12 (70.6%) in the erlotinib plus placebo arm 

demonstrated high expression. Due to small numbers, this did not correlate with patient 

outcome. In addition, 35 had available tissue for E-cadherin assessment with elevated 

expression in 15 (83.3%) in the erlotinib plus celecoxib arm and 11 (64.7%) in the erlotinib 

plus placebo arm without association to response, PFS or OS.

Discussion

First described to be overexpressed in human NSCLC in 1998,13 COX-2 contributes to 

multiple aspects of the malignant phenotype, including angiogenesis,14 invasion,15 apoptosis 

resistance,16 and immune dysregulation.17-19 Information regarding selection of patients for 

COX-2 inhibitor therapy has matured, and it is clear that a method of selection will improve 

our ability to determine efficacy with the combination. Two methods for selection for 

COX-2 inhibitors are evaluation of COX-2 expression by IHC and PGEM. IHC was initially 

shown to potentially predict for those who could benefit from combination COX inhibition 

with chemotherapy,20 but the phase III trial did not confirm the results.21 Due to the 

variability in COX-2 expression by IHC and limited tissue availability, we chose to evaluate 

PGEM as a selective marker. PFS in patients with elevated baseline PGEM levels was higher 

in patients on the erlotinib plus celecoxib arm, and met our primary endpoint in this 

population. This suggests that baseline PGEM may identify a subgroup of patients with 

activation of the COX-2 pathway, and may be responsive to celecoxib therapy.

A number of studies have evaluated COX-2 and EGFR inhibition in small, unselected 

patient populations with limited benefit.22-25 Gadgeel et al.24 reported a Phase II study of 

gefitinib and celecoxib in patients with platinum refractory NSCLC. Patients received 

gefitinib 250 mg daily and celecoxib 400 mg twice daily. The response rate to the 

combination of celecoxib and gefitinib was similar to that observed with gefitinib alone. 

O'Byrne and colleagues25 reported combination therapy with gefitinib and rofecoxib in 

patients with platinum-pretreated relapsed NSCLC. Gefitinib combined with rofecoxib was 

found to provide disease control equivalent to that expected with single-agent gefitinib and 

was generally well tolerated. Fidler et al.23 evaluated erlotinib plus celecoxib in a phase II 

trial of patients with advanced NSCLC who had failed one prior chemotherapy regimen and 

found that 10 of 26 had disease control and elevated COX-2 expression by IHC was 

associated with improved PFS. The current study helps to improve our understanding of 

these combinations for the treatment of NSCLC. The prior studies did not dose COX-2 

inhibition to adequately block COX-2 activity and induce antitumor effects, while our high-

dose celecoxib was based on decline in PGEM levels in our phase I trial.10 Use of adequate 

COX-2 inhibition along with patient selection may optimize the use of this therapy.
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A randomized phase II trial with a novel COX-2 inhibitor, apricoxib, in combination with 

erlotinib used a run-in period to assess a decline in PGEM as a criteria for eligibility.26 This 

was based on dosing from the phase I trial that demonstrated at least a 50% reduction in 

PGEM.9 They randomized 120 patients and found a median time to progression of 1.8 in the 

apricoxib/erlotinib arm versus 2.1 months in the erlotinib/placebo arm. When subgroups 

were evaluated, patients aged 65 and less had a significant improvement in TTP with 

apricoxib/erlotinib. This was a unique design that attempted to identify those that could 

benefit from COX-2 blockage, although a higher cut-point for decline in PGEM may have 

been more beneficial as demonstrated by earlier studies.7, 10

Although clinical benefit has been demonstrated with erlotinib in patients with wild type 

EGFR27 responses are limited and patients have better outcomes with chemotherapy when 

compared to EGFR-directed treatment.3 Attempts to overcome resistance with pan-human 

epidermal growth factor receptor (HER) inhibitors have not resulted in better outcomes for 

patients with wild type EGFR.28-29 Patients with wild type EGFR experienced meaningful 

clinical benefit from the combination of erlotinib and high-dose celecoxib. This study 

enrolled a higher proportion of patients with EGFR mutation than would be expected in the 

general population, but both arms were balanced due to stratification by smoking status. The 

increased number with EGFR mutation may have led to a longer PFS in both arms for the 

IIT population. Ninety-six patient serum samples were retrospectively assessed by VeriStrat 

(VS) classification, which showed longer PFS and OS in the overall group for those with VS 

good classification.30 Analysis of the VS good group stratified by EGFR mutation status 

confirmed an improved PFS in the celecoxib group for those with EGFR wild type tumors.

Furthermore, we have learned from the use of COX-2 inhibition in colorectal carcinoma that 

has demonstrated improved outcomes associated with aspirin use following diagnosis related 

to tumor COX-2 expression by IHC.31 The linkage of PIK3CA mutations to aspirin use 

leading increased survival in these patients32 reaffirms the molecular basis and need for 

selection when evaluating COX inhibitor therapy. PIK3CA mutations are less common in 

NSCLC, and tissue was not sufficient to analyze in the current study. The heterogeneity of 

NSCLC is evident and understanding the molecular basis for response and resistance will 

enhance our therapies. Overexpression of neutrophil gelatinase associated lipocalin (NGAL) 

has also been shown to lead to EGFR TKI resistance, and may be modulated by COX-2 

inhibition to improve sensitivity.33

The sample size in this study was too small to expand our knowledge of PIK3CA mutation 

status and outcome, but the phosphatidylinositol-3-kinase (PI3K) signaling is altered to 

promote cell proliferation, growth, and survival in many NSCLCs,34 and combined EGFR 

and COX-2 inhibition may effectively exploit this pathway. The results in the EGFR wild 

type and elevated baseline PGEM populations are encouraging, and provide supporting 

evidence to further evaluate these pathways in selected patients. Optimal use of biomarkers 

and genomic data may provide additional insights for improving eicosanoid modulatory 

agents in combination therapies for NSCLC.
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Figure 1. 
CONSORT diagram. PGEM, urine prostaglandin E metabolite.
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Figure 2. 
Kaplan-Meier estimates of progression free survival (PFS) in (A) intent-to-treat, (B) EGFR 

wild type, (C) elevated baseline PGEM, (D) low baseline PGEM. HR, hazard ratio; PGEM, 

urine prostaglandin E metabolite.
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Figure 3. 
Kaplan-Meier estimates of overall survival (OS) in (A) intent-to-treat, (B) EGFR wild type, 

(C) elevated baseline PGEM, (D) low baseline PGEM. HR, hazard ratio; PGEM, urine 

prostaglandin E metabolite.
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Table 1
Patient Characteristics

Erlotinib + celecoxib
(n= 54)

Erlotinib + placebo
(n= 53)

Age (range) Median/yr 63.5 (41-80) 65 (30-80)

Male/Female 26/28 24/29

Race (%) White 37 (69) 35 (66)

Black of African American 3 (6) 2 (4)

Asian 12 (22) 14 (26)

American Indian 0 1 (2)

Not available 2 (4) 1 (2)

ECOG PS (%) 0 26 (48) 26 (49)

1 28 (52) 27 (51)

Histology (%) Adenocarcinoma* 32 (55) 32 (60)

Squamous cell 6 (11) 5 (9)

NSCLC NOS 15 (28) 16 (30)

Not available 1 (2) 0

Smoking status (%) < 100 cigarettes 20 (37) 20(38)

Former 30 (56) 31 (59)

Current 4 (7) 2 (3)

Stage (%) IIIB 6 (11) 4 (8)

IV 48 (89) 49 (92)

EGFR mutation (%) Positive 12 (22) 14 (26)

Negative 31 (57) 27 (51)

Not available 11 (21) 12 (23)

Number of prior systemic therapies (%) 0 6 (11) 7 (13)

1 27 (50) 27 (51)

2 15 (28) 11 (21)

>2 6 (11) 8 (15)

*
Includes 1 adenosquamous histology.

ECOG PS, Eastern Cooperative Oncology Group performance status.
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Table 2
Patient Response by intent to treat and EGFR mutation status

All patients Erlotinib + celecoxib
(n= 54)

Erlotinib + placebo
(n= 53)

CR/PR (%) 12 (22.6) 17 (32.7)

SD (%) 22 (41.5) 13 (25)

PD (%) 19 (35.8) 22 (42.3)

DCR (CR/PR/SD) (%) 34 (64) 30 (57.7)

EGFR wild type Erlotinib + celecoxib
(n= 30)

Erlotinib + placebo
(n= 27)

CR/PR (%) 3 (10) 0 (0)

SD (%) 12 (40) 10 (37)

PD (%) 15 (50) 17 (63)

DCR (CR/PR/SD) (%) 15 (50) 10 (37)

PFS (mo) 3.2 (1.7-6.7) 1.8 (1.7-3.5)

HR (95% CI) 0.54 (0.30-0.97), p= 0.03

EGFR mutation positive Erlotinib + celecoxib
(n= 12)

Erlotinib + placebo
(n= 14)

CR/PR (%) 5 (41.7) 9 (64.3)

SD (%) 6 (50) 4 (29)

PD (%) 1 (8) 1 (7)

DCR (CR/PR/SD) (%) 11 (91.7) 13 (92.9)

PFS (mo) 9.2 (5.4-16.5) 9.2 (4.8-10.8)

HR (95% CI) 0.98 (0.41-2.39), p= 0.97

EGFR not available Erlotinib + celecoxib
(n= 11)

Erlotinib + placebo
(n= 12)

CR/PR (%) 1 (9) 2 (16.7)

SD (%) 5 (45.5) 4 (33.3)

PD (%) 5 (45.5) 6 (50)

DCR (CR/PR/SD) (%) 6 (54.6) 6 (50)

PFS (mo) 2.8 (1.0-8.0) 2.9 (1.8-11.5)

HR (95% CI) 1.48 (0.62-3.5), p= 0.36

CR, complete response; PR, partial response; SD, stable disease; PD, progressive disease; DCR (disease control rate); PFS, progression free 
survival; HR, hazard ratio.
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Table 3
Adverse Events (All grades >10%)

Adverse Events (all grades >10%) # patients experienced (%)

Erlotinib + HD celecoxib Erlotinib + placebo

Rash 43 (80) 42 (79)

Diarrhea 38 (70) 40 (76)

Dry skin 36 (67) 40 (76)

Fatigue 28 (52) 31 (59)

Elevated AST 25 (46) 27 (51)

Anorexia 17 (32) 26 (49)

Nausea 14 (26) 17 (32)

Hypoalbuminemia 16 (30) 14 (26)

Stomatitis 15 (28) 12 (23)

Anemia 18 (33) 8 (15) p = 0.028

Elevated creatinine 17 (32) 8 (15) p = 0.045

Elevated AlkPhos 12 (22) 11 (21)

Paronychia 16 (30) 7 (13) P = 0.039

Lymphopenia 10 (19) 4 (8)

Weight loss 5 (9) 9 (17)

Vomiting 4 (7) 7 (13)

Elevated bilirubin 4 (7) 6 (11)

Cancer. Author manuscript; available in PMC 2016 September 15.


	Abstract
	Introduction
	Materials and Methods
	Patients
	Study Design and Treatment
	Assessments
	Biomarker Evaluation
	Urine PGEM measurement
	EGFR mutation analysis
	Immunohistochemistry

	Statistical Analysis

	Results
	Patients
	Efficacy
	Safety
	Biomarker Assessment

	Discussion
	References
	Figure 1
	Figure 2
	Figure 3
	Table 1
	Table 2
	Table 3

