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1.0 BACKGROUND AND RATIONALE 95 

 96 

 97 

1.1 BACKGROUND 98 

 99 

 100 

Pancreatic cancer is the fourth leading cause of cancer-related death in men and 101 

women. There were an estimated 43,140 new cases and 36,800 deaths from pancreatic 102 

cancer in United States in 2010, and the five year survival for all patients with pancreatic 103 

adenocarcinoma is <5% (1). 104 

 105 

While surgical resection (pancreaticoduodenectomy or distal pancreatectomy) is 106 

considered the only potentially curative treatment, only 20-25% of patients present with 107 

potentially resectable disease. Among patients who are able to undergo surgical 108 

resection, the 5 year survival rate is just 4-21% due to the high rate of metastatic and 109 

local-regional recurrence (2-4). These disappointing results are likely attributable to 110 

early hematogenous dissemination such that sub-clinical metastastases are present at 111 

the time of diagnosis in most patients, as well as positive margins at the time of 112 

resection. Patients with resectable disease who have positive margins (R1 or R2 113 

resection) have survival rates comparable to patients with locally advanced 114 

unresectable disease (5-7). 115 

 116 

At present, the standard of care for resectable pancreatic cancer supports the use of 117 

adjuvant chemotherapy with gemcitabine or leucovorin-modulated 5-fluorouracil (5-FU) 118 

for 6 months. As reported in the CONKO-001 trial, the use of adjuvant gemcitabine for 119 

resectable pancreatic adenocarcinoma resulted in a significant improvement in disease­ 120 

free survival compared to observation (13.4 months versus 6.9 months) (2). However, 121 

gemcitabine was associated with only a modest improvement in survival (median overall 122 

survival 22.8 months versus 20.2 months; five-year survival 21% versus 9%) (8). In the 123 

ESPAC-1 trial, both the two-year (40 versus 30 percent) and five-year (21 versus 8 124 

percent) survival rates were significantly greater among patients randomized to 125 

postoperative bolus leucovorin-modulated 5-FU for six months compared to those who 126 

did not receive it (3). The median survival for patients treated with 5-FU versus no 127 

chemotherapy was 20.1 versus 15.5 months, respectively. Subsequently, in the 128 

ESPAC-3 trial, adjuvant gemcitabine was compared to 5-FU (4). These regimens were 129 

shown to be virtually identical in terms of efficacy (median survival 23.6 mo versus 23 130 
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mo), although 5-FU was associated with more stomatitis and diarrhea. Thus, the 131 

standard of care for patients who have undergone definitive resection of localized 132 

pancreatic cancer is the administration of six months of adjuvant gemcitabine, although 133 

5-FU is an acceptable alternative. 134 

 135 

Although gemcitabine or bolus 5-FU remain the standard of care in the adjuvant 136 

setting, the most effective regimen for metastatic pancreatic adenocarcinoma is the 137 

combination regimen FOLFIRINOX (oxaliplatin 85 mg/m2 over 2 hrs, followed by 138 

irinotecan 180 mg/m2 over 90 min and leucovorin 400 mg/m2 over 2 hrs, followed by 5- 139 

fluorouracil 400 mg/m2 bolus and 2,400 mg/m2 46h continuous infusion). FOLFIRINOX 140 

was compared to gemcitabine in a randomized phase Ill trial in patients with metastatic 141 

pancreatic cancer (9). This study showed significant improvements in overall survival 142 

(11.1 v 6.8 mo), progression free survival (6.4 v 3.3 mo) and response rate (31.6% v 143 

9.4%) with FOLFIRINOX compared to gemcitabine. FOLFIRINOX was associated with 144 

significantly more grade 3/4 toxicity than gemcitabine (neutropenia, 45.7% v 21.0%; 145 

febrile neutropenia, 5.4% v 1.2%; fatigue, 23.6% v 17.8%; vomiting, 14.5% v 8.3%; 146 

diarrhea, 12.7% v 1.8%). There was one toxic death in each arm. Based on this study, 147 

FOLFIRINOX is considered the most effective regimen for metastatic pancreatic cancer, 148 

and it has emerged as the new standard of care in appropriate patients with a good 149 

performance status. 150 

 151 

Given concerns regarding excessive toxicity of FOLFIRINOX, most practitioners are 152 

reluctant to use full doses of all three chemotherapeutic agents. A retrospective review 153 

of all patients treated at Smilow Cancer Center between June 2010 and June 2011 with 154 

FOLFIRINOX demonstrated that routine modest dose attenuations in combination with 155 

pegfilgrastim support was associated with improved tolerability and comparable 156 

efficacy compared to FOLFIRINOX-treated patients reported by Conroy et al (10,11). In 157 

this retrospective review, 35 patients were treated (16 locally advanced unresectable; 158 

19 metastatic). 29 patients received dose attenuations with the first cycle. 159 

Median relative doses of irinotecan and bolus fluorouracil were less than those reported 160 

by Conroy (64% v 81% and 66% v 82%, respectively). Response rate was 47% and 161 

did not differ significantly from the response rate of 32% reported by Conroy (p = 0.19). 162 

Overall survival (in the metastatic cohort) at 6 and 12 months was comparable to OS 163 

reported by Conroy. The incidences of grade 3/4 toxicities (febrile neutropenia, anemia, 164 

thrombocytopenia, diarrhea, vomiting, fatigue [p=0.009], neutropenia [p<0.0001] were 165 

less than reported by Conroy et al, and we observed no treatment-related deaths. 166 



APPROVED BY THE YALE UNIVERSITY IRB 8/7/2020 

6 

APPROVED BY THE YALE UNIVERSITY IRB 8/7/2020 

 

 

Based on this experience, dose-attenuated FOLFIRINOX (25% reduction in dose of 167 

irinotecan and bolus 5-FU), with routine use of pegfilgrastim, is being prospectively 168 

evaluated in patients with advanced pancreatic cancer (locally advanced unresectable 169 

or metastatic) in a Yale-sponsored multi-institutional Phase II trial. Although this study 170 

is ongoing, preliminary analysis of 27 patients validates the tolerability and safety of this 171 

regimen. Of note, at this institution, 6 patients with locally advanced pancreatic cancer 172 

have undergone successful surgical resection within one month of completion of 4 or 173 

more cycles of FOLFIRINOX. In this small cohort of patients who received neoadjuvant 174 

FOLFIRINOX for locally advanced disease, we have observed no delays in moving to 175 

surgery and no unusual or unexpected post-operative complications in the post­ 176 

operative period. 177 

 178 

While FOLFIRINOX is clearly superior to gemcitabine in the metastatic setting, there are 179 

no data regarding its efficacy and tolerability in the neoadjuvant or adjuvant setting in 180 

patients with resectable disease. Given the significant improvement in overall survival 181 

and progression free survival in the metastatic setting, the use of FOLFIRINOX in the 182 

neoadjuvant and/or adjuvant setting in patients with resectable pancreatic cancer may 183 

lead to substantial improvements in PFS and OS compared to adjuvant gemcitabine. 184 

 185 

There are several potential advantages in administering systemic chemotherapy pre­ 186 

operatively in patients with resectable pancreatic cancer, as follows: (1) early systemic 187 

therapy of micrometastatic disease may be more effective than delayed systemic 188 

therapy after surgery, due to lower burden of occult metastatic disease; (2) the 189 

cytoreductive effect of pre-operative chemotherapy may increase the rate of margin­ 190 

negative RO resections (v R1 or R2); (3) adjuvant chemotherapy administration after 191 

pancreatectomy is often delayed for months due to post-operative recovery, potentially 192 

reducing efficacy; (4) 25% of patients never receive adjuvant chemotherapy due to 193 

delayed post-operative recovery (12); (5) the administration of pre-operative 194 

chemotherapy will identify patients with rapidly progressive disease who will not benefit 195 

from surgery. 196 

 197 

Potential disadvantages of neoadjuvant chemotherapy include the requirement for 198 

biliary decompression before chemotherapy and potential for complications associated 199 

with biliary stents, and delayed surgery allowing progression locally to a nonresectable 200 

stage in patients whose disease did not respond to chemotherapy. Despite these 201 

theoretical disadvantages, multiple small phase II studies of neoadjuvant therapies with 202 
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gemcitabine- or 5-FU-based regimens, usually with concurrent radiotherapy, have 203 

demonstrated the safety and feasibility of this approach in patients with resectable or 204 

borderline resectable disease (13-20). In general, patients who undergo neoadjuvant 205 

therapies have not experienced increased pre- and peri-operative complications, and 206 

rates of hepatic toxicity and biliary stent-related complications are low. Moreover, these 207 

studies demonstrated a negligible rate of local-only progression precluding surgery. 208 

For example, in a randomized phase 2 trial of neoadjuvant chemotherapy in resectable 209 

pancreatic cancer with gemcitabine alone versus gemcitabine combined with cisplatin, 210 

only one of 50 patients was unable to proceed to surgery due to local progression (16). 211 

 212 

While median survival durations from some of these small uncontrolled trials of 213 

neoadjuvant therapy for localized pancreatic cancer compare favorably to those 214 

reported with adjuvant therapy approaches, whether preoperative therapy is better than 215 

postoperative therapy remains unknown, as there are no randomized trials comparing 216 

the two approaches. Notably, none of the published studies of neoadjuvant therapy 217 

have incorporated FOLFIRINOX. At present, neoadjuvant therapy for resectable 218 

pancreatic cancer is not considered standard of care. 219 

 220 

Based on the superior efficacy of FOLFIRINOX compared to gemcitabine in metastatic 221 

pancreatic cancer, and the potential advantages of neoadjuvant chemotherapy, we 222 

propose to evaluate the efficacy of peri-operative (neoadjuvant and adjuvant) 223 

FOLFIRINOX in patients with resectable pancreatic adenocarcinoma. 224 

 225 

1.2 STUDY RATIONALE AND HYPOTHESIS 226 

 227 

In summary, patients with localized resectable pancreatic adenocarcinoma have a 5 228 

year survival rate of 4-21% after surgical resection (pancreaticoduodenectomy or distal 229 

pancreatectomy). Although the use of adjuvant gemcitabine or bolus 5-FU is the 230 

current standard of care, these regimens have only a modest impact on overall survival 231 

compared to observation. FOLFIRINOX has been shown to significantly increase 232 

survival, progression-free survival, and response rate compared to gemcitabine in 233 

metastatic pancreatic cancer. Thus, it is likely that FOLFIRINOX will improve outcomes 234 

compared to gemcitabine in patients with resectable pancreatic cancer. Based on the 235 

potential advantages of administration of systemic therapy pre-operatively in patients 236 

with resectable pancreatic cancer, we propose the utilization of peri-operative 237 

(neoadjuvant and adjuvant) FOLFIRINOX. Finally, since modest dose reductions of 238 
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bolus 5-FU and irinotecan in patients with advanced pancreatic cancer may be 239 

associated with improved tolerability and similar efficacy compared to full dose 240 

FOLFIRINOX, we will utilize dose-attenuated modification of FOLFIRINOX, or 241 

mFOLFIRINOX, with a 25% reduction in the doses of bolus 5-FU and irinotecan. 242 

We will evaluate peri-operative (neoadjuvant and adjuvant) mFOLFIRINOX in patients 243 

with resectable pancreatic adenocarcinoma. We hypothesize that the use of peri­ 244 

operative mFOLFIRINOX will be associated with improved PFS compared to historical 245 

controls treated with adjuvant gemcitabine. 246 

 247 

 248 

2.0 OBJECTIVES 249 

 250 

 251 

2.1 PRIMARY 252 

The primary objective of this study is to determine the progression-free survival in 253 

patients with resectable non-metastatic pancreatic cancer treated with peri-operative 254 

mFOLFIRINOX. 255 

 256 

2.2 SECONDARY 257 

1) Determine overall survival 258 

2) Determine objective response rate after neoadjuvant mFOLFIRINOX 259 

 260 

2.3 EXPLORATORY 261 

1) Compare RO resection rate and pathologic stage with institutional historical controls 262 

who did not receive neoadjuvant therapy 263 

2) Correlate early metabolic response, determined by changes in glucose metabolism 264 

using PET scanning, with pathologic response, RO resection, and pathologic stage. 265 

3) Correlate early metabolic response, determined by changes in glucose metabolism 266 

using PET scanning, with progression-free and overall survival 267 

4) Correlate pre-operative response of CA19-9 with progression-free and overall 268 

survival 269 

5) Collect and bank serial serum and plasma specimens from subjects for future 270 

correlative biomarker studies. 271 

6) Collect and bank tumor tissue from subjects prior to treatment (from the diagnostic 272 

EUS-guided biopsy) and after treatment with six cycles of FOLFIRINOX (from the 273 

surgical specimen) for future correlative biomarker studies. 274 
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3.0 STUDY DESIGN 275 

 276 

 277 

3.1 DESCRIPTION OF STUDY 278 

 279 

This is a Phase 11 open-label study to determine the anti-tumor efficacy of peri-operative 280 

(neoadjuvant and adjuvant) mFOLFIRINOX in patients with resectable pancreatic 281 

adenocarcinoma. Patients will receive 6 cycles of mFOLFIRINOX every 2 weeks as 282 

follows: Oxaliplatin 85 mg/m2
, followed by folinic acid 400 mg/m2 infused over 120 283 

minutes and irinotecan 135 mg/m2 infused over 90 minutes, followed by 5-fluorouracil 284 

300 mg/m2 IV bolus, followed by 2,400 mg/m2 continuous infusion for 46 hours. 285 

Levoleucovorin may be substituted for folinic acid at a dose of 200 mg/m2 infused over 286 

120 minutes. 287 

 288 

After the initial 6 cycles of mFOLFIRINOX, patients will undergo re-evaluation for 289 

resection with cross-sectional imaging (CAT scan or MRI scan); EUS is optional if 290 

deemed necessary to assess resectability. Patients who are resectable will undergo 291 

surgical resection between 3 and 8 weeks after completion of neoadjuvant 292 

mFOLFIRINOX. Post-operatively, patients will receive an additional 6 cycles of 293 

mFOLIFIRINOX. Patients will be eligible to start the adjuvant treatment as part of the 294 

study for up to 12 weeks after surgery. 295 

 296 

Patients who complete the study treatment phase without disease progression will enter 297 

a post-study surveillance phase. They will undergo history, physical exam, laboratory 298 

assessments at two month intervals and cross-sectional imaging at 4 months intervals 299 

for three years, and then at six month intervals for two additional years. After five years, 300 

patients will be followed annually until death. 301 

 302 

3.2 RATIONALE FOR STUDY DESIGN 303 

 304 

Since FOLFIRINOX has been shown to significantly increase progression-free and 305 

overall survival compared to gemcitabine in patients with metastatic pancreatic cancer, 306 

there is compelling rationale for utilizing FOLFIRINOX rather than gemcitabine in 307 

patients with resectable pancreatic cancer. Our retrospective study and on-going 308 

prospective phase II study at Yale have shown improved tolerability and comparable 309 

efficacy of mFOLFIRINOX compared to FOLFIRINOX as reported by Conroy et al. 310 
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Therefore, we propose an open label phase II study to evaluate the efficacy of peri­ 311 

operative (neoadjuvant and adjuvant) mFOLFIRINOX in patients with localized 312 

resectable pancreatic cancer. We hypothesize that the use of mFOLFIRINOX will be 313 

associated with a significant improvement in PFS when compared to historical controls 314 

treated with gemcitabine. 315 

 316 

3.3 OUTCOME MEASURES 317 

 318 

3.3.1 PRIMARY OUTCOME MEASURES 319 

The primary outcome measure of this study is progression-free survival of patients with 320 

resectable non-metastatic pancreatic cancer treated with modified FOLFIRINOX in the 321 

neoadjuvant and adjuvant settings. 322 

 323 

3.3.2 SECONDARY OUTCOME MEASURES 324 
 325 

The secondary outcome measures are: 326 

1) Overall survival 327 

2) Objective response rate after neoadjuvant mFOLFIRINOX 328 

 329 

 330 

3.4 EXPECTED ACCRUAL 331 

 332 

Expected accrual is 46 patients over five years (see Section 12, Statistical Methods). 333 

We anticipate accrual will be completed in five years, based on the number of 334 

pancreatic resections for adenocarcinoma that are performed annual at Yale New 335 

Haven Hospital annually (>40 per year). 336 

 337 

4.0 ON-STUDY GUIDELINES AND SAFETY PLAN 338 

 339 

 340 

4.1 GENERAL ON-STUDY GUIDELINES 341 

This clinical trial can fulfill its objectives only if patients appropriate for this trial are 342 

enrolled. All relevant medical and other considerations should be taken into account 343 

when deciding whether this protocol is appropriate for a particular patient. Physicians 344 

should consider the risks and benefits of any therapy, and therefore only enroll patients 345 

for whom this treatment is appropriate. Although they may not be considered as formal 346 
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subject selection criteria, as part of this decision making process, physicians should 347 

recognize that the following may seriously increase the risk to the patient entering this 348 

protocol: 349 

 350 

o Psychiatric illness that would prevent the patient from giving informed 351 

consent. 352 

 353 

o Patient is not deemed a candidate for mFOLFIRINOX based on overall 354 

condition and co-morbidities. 355 

 356 

o  A medical condition such as active/uncontrolled infection or cardiac 357 

disease that would make this protocol unreasonably hazardous for the 358 

patient in the opinion of the treating physician. 359 

 360 

4.2 mFOLFIRINOX-SPECIFIC SAFETY GUIDELINES 361 

 362 

See Section 7 for detailed instructions for safety guidelines and management of 363 

FOLFIRINOX-related toxicities. 364 

 365 
 366 

5.0 ELIGIBILITY CRITERIA 367 

 368 

The eligibility criteria for this study are as follows. 369 

Disease Characteristics: 370 

• Pathologic or cytologic documentation of pancreatic adenocarcinoma 371 

• Resectable pancreatic adenocarcinoma disease as defined as follows: 372 

-No evidence of extrapancreatic disease by cross sectional imaging, PET 373 

scan, or laparoscopy, including nodal involvement beyond the 374 

peripancreatic tissues and/or distant metastases; 375 

-No evidence of tumor extension to superior mesenteric artery, hepatic 376 

artery, celiac axis, aorta, or inferior vena cava, and no evidence of 377 

occlusion or encasement of the superior mesenteric vein or superior 378 

mesenteric vein/portal vein confluence, as assessed by CT using 379 

pancreatic protocol (or MRI in patients who cannot undergo CT) and EUS 380 
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 381 
 382 

Prior Therapy: 383 

•  No prior treatment (chemotherapy, biological therapy, or radiotherapy) for 384 

resectable pancreatic cancer 385 

• No prior treatment with oxaliplatin, irinotecan, fluoruouracil or capecitabine 386 

• Patients who received chemotherapy >5 years ago for malignancies other than 387 

pancreatic cancer are eligible 388 

• There is no evidence of the second malignancy at the time of study entry 389 

• >4 weeks since major surgery 390 

• No other concurrent anticancer therapy 391 

 392 

Patient Characteristics: 393 

• ECOG Performance Status: 0-1 394 

• Age 18 395 

• No other malignancy within past five years except basal cell carcinoma of the 396 

skin, cervical carcinoma in situ, or nonmetastatic prostate cancer 397 

• Paraffin block or slides must be available 398 

• Adequate organ function 399 

•  No interstitial pneumonia or extensive and symptomatic interstitial fibrosis of the 400 

lung 401 

• No grade 2 sensory peripheral neuropathy 402 

• No uncontrolled seizure disorder, active neurological disease, or known CNS 403 

disease 404 

• No significant cardiac disease, including the following: unstable angina, New 405 

York Heart Association class II-IV congestive heart failure, myocardial infarction 406 

within six months prior to study enrollment 407 

• No history of chronic diarrhea 408 

• Not pregnant and not nursing 409 

• No other medical condition or reason that, in the opinion of the investigator, 410 

would preclude study participation 411 

•  Laboratory parameters as follows: absolute neutrophil count 21,500/uL, platelet 412 

count 2100,000/uL, hemoglobin 29 g,/dL, creatinine <1.5 X ULN or estimated 413 

GFR >30 ml/min, bilirubin _:::1.5 X ULN, AST and ALT _:::3 X ULN, negative 414 

pregnancy test in women of childbearing age 415 
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6.0 TREATMENT PLAN 416 

 417 

This is an open-label non-randomized Phase II study. Patients will receive neoadjuvant 418 

treatment with mFOLFIRINOX every two weeks (initiated on day 1 of every 2 week 419 

cycle). Therapy will be administered in an outpatient setting under medical supervision. 420 

Protocol treatment is to begin within 14 days of registration. One cycle will be defined 421 

as 14 days or two weeks of treatment. 422 

 423 

Prior to surgery, patients will receive 6 cycles (12 weeks) of neoadjuvant 424 

mFOLFIRINOX. An interval response assessment PET scan will be performed after 3 425 

cycles, and if there is no radiographic evidence of disease progression, patients will 426 

receive 3 additional cycles of mFOLFIRINOX. After completion of 6 cycles, patients will 427 

undergo re-assessment for resection, including a pre-operative CT scan using 428 

pancreatic protocol (or MRI scan in patients who cannot undergo CT scan) and surgical 429 

evaluation; EUS and PET scan are optional if deemed necessary to assess 430 

resectability. Patients who are deemed surgical candidates after re-assessment will 431 

undergo a pancreaticoduodenectomy or distal pancreatectomy within 3-8 weeks of 432 

completion of 6 cycles of neoadjuvant mFOLFIRINOX. 433 

 434 

Full pathologic evaluation and staging will be performed on resected disease. Patients 435 

will continue to be seen every 2 weeks in the medical oncology setting to assess 436 

readiness to start adjuvant therapy. 437 

 438 

After surgery, patients will receive 6 cycles of adjuvant mFOLFIRINOX. Patients will 439 

start adjuvant therapy with mFOLFIRINOX after they have returned to ECOG 440 

performance status of 0-1, have no open incisions, have normalization of labs and have 441 

demonstrated stable or increasing weight for >1 week. Patients will be eligible to 442 

receive adjuvant treatment as part of the study if treatment is initiated within 12 weeks 443 

after surgery. 444 

 445 

Chemotherapy will consist of mFOLFIRINOX administered every two weeks. The details 446 

of administration of each drug in mFOLFIRINOX are described in section 7. Treatment 447 

is initiated on day 1 of a two week cycle. The doses of drugs and sequence of 448 

administration are as follows: 449 

 450 

• Oxaliplatin 85 mg/m
2
 IV infused over two hours, followed by 451 
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 452 

 453 

• Leucovorin 400 mg/m2 IV (or levoleucovorin 200 mg/m2 IV) over two hours 454 

 455 

•  lrinotecan 135 mg/m2 IV over 90 minutes (concurrent with leucovorin during the 456 

last 90 min of the leucovorin infusion) 457 

 458 

• 5-FU 300mg/m2 IV bolus, then 2400 mg/m2 continuous IV infusion over 46 hours 459 

All patients will receive supportive care as follows: 460 

• Pegfilgrastim (Neulasta™) on day 3, 4, or 5. 461 

 462 

•  Anti-emetics including palonosetron or ondansetron, aprepitant, and 463 

dexamethasone, according to standard protocols. 464 

 465 

•  Atropine is administered per standard guidelines for cholinergic symptoms during 466 

irinotecan infusion of on day 1 467 

 468 

• Loperamide is administered per standard guidelines for chemotherapy-induced 469 

diarrhea. 470 

 471 

• Magnesium and calcium is administered pre- and post-oxaliplatin at the 472 

discretion of the treating physician per standard guidelines. 473 

 474 

Patients must be counseled regarding potential sides effects and their 475 

management, including the proper use of loperamide for chemotherapy-induced 476 

diarrhea. 477 

 478 

7.0 STUDY DRUGS/DOSE MODIFICATIONS/ TOXICITY MANAGEMENT 479 

 480 

 481 

7.1 DOSES AND SCHEDULE OF STUDY DRUGS 482 

 483 

Chemotherapy will consist of mFOLFIRINOX administered every two weeks, as 484 

described in detail Section 6 at the following doses. 485 
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• Oxaliplatin 85 mg/m2 IV infused over two hours, followed by 486 

• Leucovorin 400 mg/m2 (or levoleucovorin 200 mg/m2
) IV over two hours 487 

•  lrinotecan 135 mg/m2 IV over 90 minutes (concurrent with leucovorin during the 488 

last 90 min of the leucovorin infusion) 489 

• 5-FU 300mg/m2 IV bolus, then 2400 mg/m2 continuous IV infusion over 46 hours 490 

 491 

7.2. STUDY DRUGS: FORMULATION, STORAGE, AVAILABILITY, PREPARATION, 492 

TOXICITY 493 

 494 

Qualified personnel who are familiar with procedures that minimize undue exposure to 495 

themselves and to the environment should undertake the preparation, handling, and 496 

safe disposal of chemotherapeutic agents in a self-contained, protective environment. 497 

 498 

Discard unused portions of injectable chemotherapeutic agents supplied as single-dose 499 

preparations within eight hours of vial entry to minimize the risk of bacterial 500 

contamination. 501 

 502 

The total administered dose of chemotherapy may be rounded up or down within a 503 

range of 5% of the actual calculated dose. 504 

 505 

 506 

7.2.1 OXALIPLATIN [ELOXATIN] 507 

 508 

Availability 509 

 510 

Oxaliplatin is commercially available as an aqueous solution in vials containing 50 mg 511 

and 100 mg at a concentration of 5 mg/ml. The vials do not contain any preservative 512 

and they are intended for single use. 513 

 514 

Storage and Stability 515 

 516 

Intact vials should be stored at room temperature. Solutions diluted in 517 

D5W are stable for 6 hours at room temperature or 24 hours under refrigeration. 518 
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Preparation 519 

 520 

The calculated dose of oxaliplatin should be diluted for infusion with 250 ml to 500 ml 521 

D5W. Oxaliplatin should not be diluted with a sodium chloride solution. Needles, 522 

syringes, catheters or IV administration sets containing aluminum should not be used 523 

with oxaliplatin. As with other platinum compounds, contact with aluminum may result 524 

in a black precipitate. 525 

 526 

Administration 527 

 528 

Oxaliplatin will be administered by intravenous infusion over 120 minutes in patients 529 

receiving FOlFIRINOX. Infusion time may be prolonged (up to 6 hours) in patients 530 

experiencing pharyngolaryngeal dysesthesia. 531 

 532 

Oxaliplatin is unstable in the presence of chloride or alkaline solutions. Do NOT mix or 533 

administer oxaliplatin with saline or other chloride-containing solutions. Do NOT 534 

administer other drugs or solutions in the same infusion line. Flush IV lines/catheters 535 

with Dextrose 5% in Water both before and after oxaliplatin administration. 536 

 537 

Toxicity 538 

 539 

The most commonly observed oxaliplatin toxicities include neurotoxicity, GI toxicity, and 540 

myelosuppression. Three neurotoxicity syndromes have been seen: 541 

 542 

Acute sensory neuropathy develops within hours to 2 days after oxaliplatin 543 

administration. Symptoms include paresthesia, dysesthesia, and hypothesia of the 544 

hands, feet and perioral regions. Jaw spasm, abnormal tongue sensation, dysarthria, 545 

eye pain and a sensation of chest pressure have also been noted. Acute sensory 546 

neuropathy symptoms may be exacerbated by exposure to cold temperature or cold 547 

objects. Symptoms are reversible, usually resolving within 14 days and commonly 548 

recurring with further dosing. This syndrome has been observed in about 56% of 549 

patients receiving oxaliplatin with 5-FU and leucovorin. 550 

 551 

Acute pharyngolaryngeal dysesthesia is reported to occur in 1-2% of patients. This 552 

syndrome is characterized by a subjective sensation of difficulty breathing or swallowing 553 

without laryngospasm or bronchospasm or objective evidence of hypoxia. Avoidance of 554 
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cold drinks, food and air is suggested to order to minimize pharyngolaryngeal 555 

dysesthesia. Antianxiety agents (e.g. lorazepam) may be used to treat 556 

pharyngolaryngeal dysesthesias once oxygen saturation has been documented to be 557 

normal. 558 

 559 

Peripheral neuropathy persisting > 14 days is characterized by paresthesias, 560 

dysesthesias, and hypothesia. Abnormalities in proprioception may also be seen. 561 

Symptoms of persistent neuropathy may improve upon discontinuation of oxaliplatin. 562 

 563 

Various agents have been used in an attempt to minimize neurotoxicity of oxaliplatin 564 

(e.g. carbamazepine, Mg++, Ca++). Their routine use requires further confirmation of 565 

efficacy. They may be used in this study at the discretion of the treating physician. 566 

 567 

Gastrointestinal toxicities include nausea, vomiting (oxaliplatin is considered to be 568 

moderately emetogenic) and diarrhea. 569 

 570 

Neutropenia is reported in 73% of patients receiving oxaliplatin with 5-FU and 571 

leucovorin (44% grade 3 or 4). Grade 3 or 4 thrombocytopenia is reported to occur in 572 

4% of patients receiving the combination. 573 

 574 

Allergic reactions, similar to those seen with other platinum compounds, have also been 575 

observed in patients treated with oxaliplatin. Reactions range from rash to anaphylaxis 576 

 577 

Rarely, oxaliplatin has been associated with pulmonary fibrosis, which may be fatal. 578 

Oxaliplatin should be discontinued in the presence of unexplained pulmonary symptoms 579 

(e.g. nonproductive cough, dyspnea) or pulmonary infiltrates until interstitial lung 580 

disease or pulmonary fibrosis have been ruled out. 581 

 582 

Recent reports of oxaliplatin extravasation suggest that tissue necrosis may result and 583 

that oxaliplatin should be considered a vesicant. No standard treatment exists for 584 

oxaliplatin extravasation although heat and sodium thiosulfate have both been 585 

suggested. 586 

 587 

Veno-occlusive disease (VOD) of the liver is a rare complication associated with 588 

oxaliplatin and 5-FU. Clinical manifestations of VOD include hepatomegaly, ascites, 589 

and jaundice. Histologically, VOD is characterized by diffuse damage in the 590 
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centrilobular zone of the liver. Sequelae of VOD include hepatomegaly, splenomegaly, 591 

portal hypertension, and esophageal varices. A recent analysis of resected liver 592 

metastases in 153 patients indicated histological findings consistent with VOD in 6/27 593 

patients who received 5-FU alone, 4/17 patients who received 5-FU and irinotecan, 594 

20/27 patients who received 5-FU and oxaliplatin, and 14/16 who received 5-FU, 595 

oxaliplatin and irinotecan. The remaining 66 patients had not received chemotherapy 596 

prior to resection. There were no such findings in these patients. 597 

 598 

For more information on toxicities associated with oxaliplatin, please see the package 599 

insert. 600 

 601 

7.2.2 5-FlUOROURACll (5-FU: FlUOROURACIL: ADRUCll®) 602 

 603 

Please refer to the package insert for complete product information. 604 

 605 

Avai/ability 606 

5-FU is commercially available as a 50 mg/ml solution for injection in 10 ml, 20 ml, 50 607 

ml and 100 ml vials 608 

 609 

Preparation 610 

Inspect for precipitate: if found, agitate or gently heat in water bath. 611 

Bolus injections are prepared using undiluted drug. 612 

46-48 hour infusion of 5-FU should be prepared for administration via ambulatory 613 

infusion pump according to the individual institution's standards. These solutions may 614 

be prepared in D5W or 0.9% NaCl. 5 FU should not be mixed in the same solution with 615 

most parenteral antiemetics. 616 

 617 

Storage and Stability 618 

Intact vials should be stored at room temperature and protected from light. Slight yellow 619 

discolor does not usually indicate decomposition. Stability in ambulatory pumps varies 620 

according to the pump, manufacturer of drug, concentration and diluent. Please refer to 621 

appropriate reference sources for additional information. 622 
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Administration 623 

In this study, 5-FU is administered as a 300 mg/m2 IV bolus followed by 2400 mg/m2 by 624 

IV infusion over 46 to 48 hours. 625 

 626 

Toxicity 627 

Nausea, diarrhea, vomiting (mild); stomatitis (5-8 days after treatment initiation); 628 

myelosuppression; granulocytopenia (9-14 days); thrombocytopenia (7-14 days); 629 

alopecia; loss of nails; hyperpigmentation: photosensitivity; maculopapular rash; palmar­ 630 

plantar erythrodysethesias: (42-82% receiving continuous infusion); CNS effects: 631 

cerebral ataxia (rare); cardiotoxicity: Ml, angina: asymptomatic S-T changes 68%; 632 

ocular effects: excessive lacrimation and less commonly, tear duct stenosis. 633 

 634 

Drug Interactions 635 

Leucovorin enhances the cytotoxicity of 5-FU by forming a more stable tertiary complex 636 

with thymidylate synthase. Concomitant administration of 5-FU with warfarin has been 637 

reported to result in increased INR/prolonged prothrombin time. Patients receiving both 638 

drugs should be followed with weekly INRs. 639 

 640 

7.2.3 LEUCOVORIN CALCIUM (FOLINIC ACID; CALCIUM FOLINATE; 641 

CITROVORUM FACTOR; N 5-FORMYLTETRAHYDROFOLATE; 5-FORMYL­ 642 

FH4; FOLINIC ACID). 643 

 644 

Levoleucovorin (200 mg/m2) may be substituted for leucovorin (400 mg/m2) in this 645 

study. 646 

 647 

Please refer to the package insert for complete product information for levoleucovorin 648 

and leucovorin. 649 

 650 

Avai/ability 651 

Leucovorin calcium is commercially available in: 50 mg, 100 mg, 350 mg vials for 652 

reconstitution. 653 

 654 

Storage and Stability 655 

Intact vials should be stored at room temperature and protected from light. Solutions 656 

reconstituted with BWI are stable for at least 7 days at room temperature. 657 
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Preparation 658 

leucovorin may be reconstituted with Bacteriostatic Water for Injection (BWI) or with 659 

Sterile Water For Injection. Solutions should be further diluted in D5W, 0.9% NaCl or 660 

Ringers solution for infusion over two hours. 661 

 662 

Administration 663 

leucovorin will be administered as a 400mg/m2 IV infusion over 2 hours after oxaliplatin 664 

administration. leucovorin may also be administered concurrently with oxaliplatin as a 665 

separate IV infusion. 666 

 667 

Toxicity 668 

The only adverse reactions associated with leucovorin are allergic reactions. These are 669 

extremely uncommon. 670 

 671 

7.2.4 IRINOTECAN (CPT-11, CAMPTOSAR). 672 

 673 

Avai/ability 674 

lrinotecan is commercially available in a concentration of 20mg/ml in 2ml, 5ml, and 25 675 

ml vials. 676 

 677 

Storage and Stability 678 

Intact vials should be stored at controlled room temperature 59 to 86 degrees 679 

Fahrenheit (15 to 30 degrees Celsius) and protected from light. Solutions diluted in 680 

D5W are reported to be stable for 48 hours under refrigeration and protected from light. 681 

lrinotecan solutions should not be frozen as the drug may precipitate. 682 

 683 

Preparation 684 

lrinotecan is diluted in 5% dextrose (D5W) 500 ml to a final concentration of 0.12 - 1.1 685 

mg/ml. 686 

 687 

Administration 688 

In this study, irinotecan is administered by IV infusion over 90 minutes 689 

 690 

Toxicity 691 

Virtually all phase I and II studies of irinotecan have reported neutropenia and/or late 692 

diarrhea (diarrhea occurring more than 24 hours after the irinotecan administration as 693 
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the dose limiting toxicities (depending on the schedule)). Other commonly observed 694 

adverse events include nausea and vomiting, anorexia, abdominal cramping, alopecia, 695 

asthenia, lymphocytopenia, and anemia. Dehydration has occurred as a consequence 696 

of diarrhea, particularly when associated with severe vomiting. Patients may have an 697 

acute syndrome of lacrimation, diaphoresis, abdominal cramping, and diarrhea (early 698 

diarrhea) during or shortly after irinotecan administration; this syndrome is thought to be 699 

cholinergically mediated, and may be treated and subsequently prevented with atropine. 700 

Sporadic cases of pulmonary toxicity, manifested as shortness of breath, non­ 701 

productive cough and transient infiltrates on chest x-ray have been reported. Infrequent 702 

occurrences of mucositis or colitis (sometimes with gastrointestinal bleeding) have been 703 

observed. Occasionally, abnormalities of serum creatinine, hepatic enzymes, or 704 

thrombocytopenia have been observed. 705 

 706 

Please refer to the package insert for further information regarding irinotecan. 707 

 708 

 709 

Concerns related to adverse effects: 710 

• Bone marrow suppression: [U.S. Boxed Warning]: May cause severe 711 

myelosuppression. Deaths due to sepsis following severe myelosuppression have been 712 

reported. Therapy should be temporarily discontinued if neutropenic fever occurs or if 713 

the absolute neutrophil count is <1000/mm3
. The dose of irinotecan should be reduced if 714 

there is a clinically significant decrease in the total WBC (<200/mm3), neutrophil count 715 

(<1500/mm3), hemoglobin (<8 g/dl), or platelet count (<100,000/mm3). Routine 716 

administration of a colony-stimulating factor is generally not necessary, but may be 717 

considered for patients experiencing significant neutropenia. 718 

• Colitis: Colitis, complicated by ulceration, bleeding, ileus, and infection has been 719 

reported. 720 

• Diarrhea: [U.S. Boxed Warning]: Severe diarrhea may be dose-limiting and potentially 721 

fatal; two severe (life-threatening) forms of diarrhea may occur. Early diarrhea occurs 722 

during or within 24 hours of receiving irinotecan and is characterized by cholinergic 723 

symptoms (eg, increased salivation, diaphoresis, abdominal cramping); it is usually 724 

responsive to atropine. Late diarrhea occurs more than 24 hours after treatment which 725 

may lead to dehydration, electrolyte imbalance, or sepsis; it should be promptly treated 726 

with loperamide. Patients with diarrhea should be carefully monitored and treated 727 

promptly. 728 
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• Hypersensitivity reactions: Severe hypersensitivity reactions have occurred. 729 

• Renal toxicity: Renal impairment and acute renal failure have been reported, possibly 730 

due to dehydration secondary to diarrhea. 731 

Disease-related concerns: 732 

• Bowel obstruction: Patients with bowel obstruction should not be treated with 733 

irinotecan until resolution of obstruction. 734 

• Hepatic impairment: Use with caution in patients with hepatic impairment. 735 

• Hyperbilirubinemia: Patients with even modest elevations in total serum bilirubin levels 736 

(1-2 mg/dl) have a significantly greater likelihood of experiencing first-course grade 3 or 737 

4 neutropenia than those with bilirubin levels that were <1 mg/dl. Patients with 738 

abnormal glucuronidation of bilirubin, such as those with Gilbert's syndrome, may also 739 

be at greater risk of myelosuppression when receiving therapy with irinotecan. Use 740 

caution when treating patients with known hepatic dysfunction or hyperbilirubinemia; 741 

dosage adjustments should be considered. 742 

 743 

7.3 DOSE MODIFICATIONS AND TOXICITY MANAGEMENT 744 

 745 

All dose adjustments should be based on the worst preceding toxicity, graded using the 746 

National Cancer Institute (NCl)Common Terminology Criteria for Adverse Events 747 

(CTCAE) (version 4.0). 748 

 749 

If more than one of the dose modifications apply, use the most stringent (i.e., the 750 

greatest dose reduction). Dose modifications are cumulative and permanent. 751 

 752 

If treatment is held for any treatment-related toxicities for 3 weeks, patients should 753 

discontinue all protocol therapy. 754 

 755 

The dose of leucovorin is not modified for toxicity, but is omitted if fluorouracil is omitted. 756 

 757 

Dose modifications for toxicity are adapted from Conroy, T et al. FOLFIRINOX versus 758 

Gemcitabine for Metastatic Pancreatic Cancer. N Engl J Med 2011; 364:1817-1825. 759 
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7.3.1 HEMATOLOGIC TOXICITY 760 

 761 

On day 1 of treatment, hold all chemotherapy until the granulocyte count is 1500/ul 762 

and the platelet count is 75000/ul. 763 

 764 

Doses accordinr to the blood counts at the beginning of a cycle (Day 1) 765 

Blood counts 

on Day 1 

DELAY OF 

CYCLE 

DOSE REDUCTION 

  irinotecan oxaliplatin fluorouracil 

Granulocytes 

<1500/ul 

Hold treatment 
until 
granulocytes 
1500/ul 

1st occurrence: 
reduce to 75% 
of previous dose 

1st occurrence : 
no reduction 

1st occurrence: 
delete bolus 5FU 

  2nd occurrence: 

maintain 
previous dose 

2nd occurrence: 

reduce to 75% 
of previous dose 

 

  
3rd occurrence: 
treatment 
discontinuation 

3rd occurrence: 
treatment 
discontinuation 

 

Platelets 

<75000/ul 

Hold the 
treatment until 
platelets 
75000 

1st occurrence: 
no reduction 

 

2nd occurrence: 
reduce to 75% 
or original dose 

1st occurrence: 
reduce to 75% 
of previous dose 

 

2nd occurrence: 
maintain 
previous dose 

1stoccurrence: 
reduce bolus and 
infusion to 75% 
of previous 
doses 

 
3rd 0CCUrrence: 

treatment 
discontinuation 

3rd 0CCUrrence: 

treatment 
discontinuation 
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Doses for neutropenic fever or nadir cytopenias 766 

 767 

ADVERSE EVENTS REDUCTION OF DOSE FOR 

SUBSEQUENT CYCLES 

Febrile neutropenia 

or 

Grade 4 neutropenia 

1s
' occurrence: reduce irinotecan to 75% of 

previous dose and delete the bolus 5FU 
dose 

 

2nd occurrence: reduce oxaliplatin to 75% of 
previous dose 

 
3rd occurrence: treatment discontinuation 

Grade 4 Thrombocytopenia 1st occurrence: reduce oxaliplatin and 5FU 
(bolus and infusion) to 75% of previous dose 

 

2nd occurrence: reduce irinotecan and 5FU 
(bolus and infusion) to 75% of previous dose 

 
3rd occurrence: treatment discontinuation 

 768 

7.3.2. DIARRHEA 769 

 770 

Patients must be instructed in the use of loperamide for diarrhea, and must have a supply of 771 

this drug upon starting FOLFIRINOX. Patients should not be retreated with irinotecan until 772 

recovery from diarrhea to grade1 (without loperamide for at least 24 h) has occurred. 773 

Diarrhea is attributed to chemotherapy UNLESS a specific infectious agent is isolated. 774 
 775 
 776 

ADVERSE EVENTS REDUCTION OF DOSE FOR 

SUBSEQUENT CYCLES 

Diarrhea grade 3-4 

or 

Diarrhea + fever 

and/or 

neutropenia grade 3-4 

1s•occurrence: reduce irinotecan to 75% of 
previous dose and delete bolus 5FU dose 

 
2nd occurrence: reduce oxaliplatin and 
continuous infusion 5FU to 
75% of previous doses 

 
3rd occurrence: treatment discontinuation 

Diarrhea ::::: 48 h despite high 

doses loperamide 
Hold FOLFIRINOX until resolves to 

grade1 for at least 24 hrs. 

 
No dose reductions after complete recovery, 
unless gr 3-4 diarrhea, or diarrhea + fever 
and/or concomitant neutropenia gr 3-4 
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7.7.3. MUCOSITIS OR HAND-FOOT SYNDROME 777 

 778 

Grade 2: Hold treatment until toxicity resolves to a grade1, then resume oxaliplatin, 779 

irinotecan, and leucovorin at 100% of the previous dose and fluorouracil (bolus+ 780 

infusional 5-FU) at 75% of the previous dose for all subsequent doses. For subsequent 781 

grade.:::. 2 recurrence(s), hold treatment until toxicity resolves to a grade1, then 782 

resume oxaliplatin, irinotecan, and leucovorin at 100% of the previous dose and 783 

fluorouracil (bolus + infusional 5-FU) at 75% of the previous dose. 784 

 785 

7.3.4. CARDIAC TOXICITY 786 

 787 

For any cardiac arterial thrombotic event or ischemic event (angina, myocardial 788 

infarction) discontinue all protocol therapy. 789 

 790 

7.3.5. INCREASED BILIRUBIN 791 

 792 

In case of elevation of bilirubin, evaluation to exclude biliary obstruction or progressive 793 

disease is recommended. For bilirubin is >1.5x ULN, omit irinotecan until bilirubin is 794 

<1.5xULN. 795 

 796 

7.3.6. NEUROTOXICITY 797 

 798 

Toxicity Scale for the Sensory Neuropathies Associated with Oxaliplatin 799 

 Symptoms 

Grade 1 Paresthesias/dysesthesias* of short duration that resolve and do not 

interfere with function 

Grade 2 Paresthesias/dysesthesias* interfering with function, but not with 

activities of daily living (AOL) 

Grade 3 Paresthesias/dysesthesias* with pain or with functional impairment that 

also interfere with AOL. 

Grade 4 Persistent paresthesias/dysesthesias* that are disabling or life 

threatening. 

 * May be cold-induced 

 800 

For grade 2 neurotoxicity persisting between treatments: Reduce 801 

oxaliplatin to75% of the previous dose for all subsequent cycles. 802 
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 803 

For grade 3 neurotoxicity resolving to grade 2 between treatments: 804 

Reduce oxaliplatin to 75% of the previous dose for all subsequent cycles. 805 

 806 

For grade 3 neurotoxicity persisting between treatments: Discontinue 807 

Oxaliplatin. Patients should continue to receive other protocol therapy. 808 

 809 

For grade 4 neurotoxicity: Discontinue oxaliplatin. Patients should 810 

continue to receive other protocol therapy. 811 

 812 

 813 

7.3.7. OTHER TOXICITIES 814 

 815 

For grade 2 toxicity attributed to treatment and not described above (except anemia 816 

and alopecia), hold treatment until toxicity resolves to grade 1 and resume treatment 817 

with the agent that is thought to be causing the toxicity at 75% of the previous dose and 818 

all other agents at full dose. 819 

 820 

If grade 3-4 toxicity is clearly secondary to a single agent and is thought to be 821 

cumulative, the causative agent may be discontinued with the approval of the principal 822 

investigator. Similarly, a causative agent may be discontinued for grade 2 allergic 823 

reaction and must be discontinued for grade 3-4 allergic reaction. 824 

 825 

7.3.8. EXTRAVASATION 826 

 827 

Extravasation of oxaliplatin is reported to cause necrosis. Extravasation should be 828 

treated according to institutional guidelines. 829 

 830 

7.3.9. DOSE MODIFICATION FOR OBESE PATIENTS 831 

 832 

There is no clearly documented adverse impact of treatment of obese patients when 833 

dosing is performed according to actual body weight. Therefore, all dosing is to be 834 

determined solely by the patient's BSA as calculated from actual weight. 835 

 836 

7.4 CONCOMITANT MEDICATIONS 837 
 838 

7.4.1 Anti-emetics: Due to the emetogenic nature of this regimen, Emend will be 839 

administered with each cycle in addition to concomitant antiemetics at the 840 

discretion of the treating physician 841 
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 842 

 843 

7.4.2 Loperamide: For symptoms of diarrhea and/or abdominal cramping that occur at 844 

any time during a treatment cycle patients will be instructed to begin taking 845 

loperamide. Loperamide should be started at the earliest sign of (1) a poorly 846 

formed or loose stool or (2) the occurrence of 1 to 2 more bowel movements than 847 

usual in 1 day or (3) an increase in stool volume or liquidity. Loperamide should 848 

be taken in the following manner: 4 mg at the first onset of diarrhea, then 2 mg 849 

every 2 hours around the clock until diarrhea-free for at least 12 hours. Patients 850 

may take loperamide 4 mg every 4 hours during the night. The maximum daily 851 

dose of loperamide is 16 mg/day. 852 

 853 

7.4.3 Antibiotics: Oral fluoroquinolone treatment may be initiated for ANC<500 or 854 

diarrhea for >24 hours despite loperamide, at the discretion of the treating 855 

physician. 856 

 857 

7.4.4 Anticoagulants: Prophylactic or therapeutic doses of Coumadin or low-molecular 858 

weight heparin are permitted. 859 

7.4.5 Low-dose aspirin ( 325 mg/d): Aspirin may be continued if the patient was on 860 

this prior to enrollment. 861 

7.4.6 Growth Factors: Pegfilgrastim (Neulasta) will be administered with each cycle of 862 

therapy but can be omitted after the first cycle at the discretion of the treating 863 

physician for hyper-leukocytosis on day 1 of treatment. 864 

 865 

7.4.7 Ca++/Mg++: Patients will receive supplemental calcium and magnesium 866 

infusions pre- and post-oxaliplatin at the discretion of the treating physician. 867 

 868 

 869 

8.0 REQUIRED CLINICAL AND LABORATORY EVALUATIONS 870 

 871 

To be completed within 14 DAYS (2 WEEKS) before the first dose of study drug: 872 

-All blood work, History, Physical Examination, and Performance Status 873 

To be completed within 21 DAYS (3 WEEKS) before the first dose of study drug: 874 

-Imaging studies (CT or MRI, and PET scans) 875 

-CT with pancreatic protocol is recommended at baseline and pre- 876 

operatively; for patients who cannot undergo CT, MRI is allowed 877 
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To be completed within 42 DAYS (6 WEEKS) before the first dose of study drug: 878 

-Endoscopic Ultrasound (EUS) 879 
 880 
 881 

Tests & 
Observations 

Prior to 

Registr- 

ation 

Day 1 of 

each 

cycle* (-1/ 

+3 day 

window) 

Day 8 of 

each 

cycle*(+/- 

1 day 

window) 

Pre- 

Operative 

(within 4 

weeks 

prior to 

surgery) 

Day 1 of 

cycle 7 

(within 12 

weeks of 

surgery) 

Post 

Treatment 

Follow-upc (+/- 
14 day window) 

Surgical evaluation 
History 
Physical Exam 
Height 
Weight/BSA 
Performance Status 
Toxicity 
AssessmentVital 
SignsK 

X 

X 

X 

X 

X 

X 

X 

X 

 

X 

X 

 
X 

X 

X 

X 

 

xJ 

 
 

xJ 
xJ 
xJ 

X  

X 

X 

 

X 

X 

xx 

 

X 

X 

 
X 

X 

X 

Laboratory StudiesG:       

CBC, Diff, Platelets 
Serum Chemistries+ 
PT/INR++ 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

CA 19-9, CEA 
Pregnancy test# 

X 

X 

  X X X 

Plasma samples## 
 

X 
   

XF 
 

X 

 
XD 

Archival Tissue  

xi 
     

Staging: 
CT (or MRI)' 
PET 
Endoscopic 
Ultrasound (EUS) 

 

X 

X 

X 

 

xA 

  
XH 

 
xB 

 
xE 

* Laboratory studies must be drawn within 24 hours of administration of drugs) 882 

+ Serum chemistry panel will include serum creatinine, BUN, electrolytes (Na, K, Cl, Bicarb), 883 

AST/ALT, Alk Phos, Bili, and albumin 884 

++ PT/INR should be monitored weekly for those taking coumadin or warfarin 885 

#  For women of child-bearing potential only 886 

## 10-15 ml plasma for cryopreservation. This is an optional procedure. See Appendix A for 887 

additional information. 888 

A CT prior to surgery should be performed using pancreatic protocol. For patients who are unable 889 

to undergo CT, MRI may be used 890 

A After initial 3 cycles of neoadjuvant chemotherapy, prior to cycle 4 891 

B Endoscopic ultrasound is optional if deemed necessary for surgical assessment 892 

C Initiated within 4 weeks of completing all treatment and continue every 3 months for three years, 893 

then every six months for two years, then annually or until disease recurrence or death 894 
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D Plasma samples will be drawn during follow-up every 3 months for three years, then every 6 895 

months for two years, then annually until disease progression. A sample will also be drawn at the 896 

time of disease progression. 897 

E Initiated within 4 weeks of completing all treatment, then every 6 months for three years, and then 898 

annually for 2 years or until disease recurrence 899 

F Plasma samples will be done post-cycle 6 and within 3-8 weeks of surgery 900 

G Cycle 1 Day 1 laboratory studies must be done within 24 hours of the start of study drug 901 

H CT scan will be done post-cycle 6 and within 2-8 weeks of surgery 902 

Archival tissue from a prior biopsy may be accessed by the researchers at any time during 903 

participation on study. This is an optional procedure. 904 

J Cycle 1 only 905 

K Temperature, heart rate and blood pressure will be measured 906 
 907 
 908 

 909 

9.0 CRITERIA FOR RESPONSE AND PROGRESSION 910 

 911 

At baseline, tumor lesions will be characterized as either measurable or non­ 912 

measurable. 913 

 914 

Treating physicians and investigators will utilize RECIST version 1.1 (Eisenhauer et al. 915 

New response evaluation criteria in solid tumors: Revised RECIST guideline [version 916 

1.1]. European Journal of Cancer 45 (2009) 228-247) in assessing response in all 917 

patients enrolled in this study, as detailed herein: 918 

 919 

 920 

9.1 DEFINITIONS 921 

 922 

Measurable disease: 923 

Tumor lesions: Must be accurately measured in at least one dimension (longest 924 

diameter in the plane of measurement is to be recorded) with a minimum size of: 925 

• 10mm by CT scan (CT scan slice thickness no greater than 5 mm). 926 

• 10mm caliper measurement by clinical exam (lesions which cannot be accurately 927 

measured with calipers should be recorded as non-measurable). 928 

• 20mm by chest X-ray. 929 

Malignant lymph nodes: To be considered pathologically enlarged and measurable, a 930 

lymph node must be 15mm in short axis when assessed by CT scan (CT scan slice 931 
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thickness recommended to be no greater than 5 mm). At baseline and in follow-up, only 932 

the short axis will be measured and followed. 933 

 934 

Non-measurable disease: 935 

All other lesions, including small lesions (longest diameter <10mm or pathological lymph 936 

nodes with .:::_10 to <15mm short axis) as well as truly non-measurable lesions. Lesions 937 

considered truly non-measurable include: leptomeningeal disease, ascites, pleural or 938 

pericardia! effusion, inflammatory breast disease, lymphangitic involvement of skin or 939 

lung, abdominal masses/abdominal organomegaly identified by physical exam that is 940 

not measurable by reproducible imaging techniques. 941 

 942 

9.2 METHODS OF MEASUREMENT 943 

 944 

The same method of assessment and the same technique should be used to 945 

characterize each identified and reported lesion at baseline and during follow-up. 946 

Imaging based evaluation should always be done rather than clinical examination 947 

unless the lesion(s) being followed cannot be imaged but are assessable by clinical 948 

exam. 949 

 950 

Computed tomography (CT)/MRI - CT and MRI might be the best currently 951 

available and reproducible methods to measure target lesions selected for response 952 

assessment. Conventional CT and MRI should be performed with cuts of 5 mm or 953 

less in slice thickness contiguously. Spiral CT should be performed using a 5-mm 954 

contiguous reconstruction algorithm. 955 

 956 

9.3 BASELINE DOCUMENTATION OF TARGET AND NON-TARGET LESIONS 957 

 958 

Target lesions: 959 

When more than one measurable lesion is present at baseline all lesions up to a 960 

maximum of five lesions total (and a maximum of two lesions per organ) representative 961 

of all involved organs should be identified as target lesions and will be recorded and 962 

measured at baseline (this means in instances where patients have only one or two 963 

organ sites involved a maximum of two and four lesions respectively will be recorded). 964 

 965 

Lymph nodes: These merit special mention since they are normal anatomical structures 966 

which may be visible by imaging even if not involved by tumor. Pathological nodes 967 
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which are defined as measurable and may be identified as target lesions must meet the 968 

criterion of a short axis of 15mm by CT scan. Only the short axis of these nodes will 969 

contribute to the baseline sum. The short axis of the node is the diameter normally used 970 

by radiologists to judge if a node is involved by solid tumor. Nodal size is normally 971 

reported as two dimensions in the plane in which the image is obtained (for CT scan this 972 

is almost always the axial plane; for MRI the plane of acquisition may be axial, saggital 973 

or coronal). The smaller of these measures is the short axis. All other pathological 974 

nodes (those with short axis 10mm but <15 mm) should be considered non-target 975 

lesions. Nodes that have a short axis <10mm are considered non-pathological and 976 

should not be recorded or followed. 977 

 978 

A sum of the diameters (longest for non-nodal lesions, short axis for nodal lesions) for 979 

all target lesions will be calculated and reported as the baseline sum diameters. If lymph 980 

nodes are to be included in the sum, then as noted above, only the short axis is added 981 

into the sum. The baseline sum diameters will be used as reference to further 982 

characterize any objective tumor regression in the measurable dimension of the 983 

disease. 984 

 985 

Non-target lesions: 986 

All non-measurable lesions (or sites of disease) plus any 987 

measurable lesions over and above the 5 listed as target lesions. Measurements 988 

are not required but these lesions should be noted at baseline and should be followed 989 

as "present" or "absent." 990 

 991 

9.4 EVALUATION OF BEST OVERALL RESPONSE 992 

 993 

In general, the patient's best response assignment will depend on the achievement 994 

of both measurement and confirmation criteria as outlined below and summarized in 995 

Table 1: 996 

 997 

Complete Response (CR): Disappearance of all target lesions. 998 

Any pathological lymph nodes (whether target or non-target) must have reduction in 999 

short axis to <10 mm. 1000 

 1001 

Partial Response (PR): At least a 30% decrease in the sum of diameters of target 1002 

lesions, taking as reference the baseline sum diameters. 1003 
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 1004 
 1005 

Progressive Disease (PD): At least a 20% increase in the sum of diameters of target 1006 

lesions, taking as reference the smallest sum on study (this includes the baseline 1007 

sum if that is the smallest on study). In addition to the relative increase of 20%, the sum 1008 

must also demonstrate an absolute increase of at least 5 mm. (Note: the appearance of 1009 

one or more new lesions is also considered progression). 1010 

 1011 

Stable Disease (SD): Neither sufficient shrinkage to qualify for PR nor sufficient 1012 

increase to qualify for PD, taking as reference the smallest sum of diameters while on 1013 

study. 1014 

 1015 

 1016 

Table 1: Response Assessment in Patients with Measurable Disease 1017 
 1018 

 1019 

 1020 

Every effort should be made to document the objective progression even after 1021 

discontinuation of treatment 1022 

 1023 

Response duration will be measured from the time measurement criteria for CR/PR 1024 

(whichever is first recorded) are first met until the first date that recurrent or PD is 1025 

objectively documented. 1026 
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Stable disease duration will be measured from the time of start of therapy until the 1027 

criteria for progression are met, taking as reference the smallest measurements 1028 

recorded since the treatment started. 1029 

 1030 

9.5 EVALUATION OF RESPONSE FOR NON-MEASURABLE DISEASE 1031 

 1032 

When the patient has only non-measurable disease, the same general concepts apply 1033 

here as noted above. However, in this instance there is no measurable disease 1034 

assessment to factor into the interpretation of an increase in non-measurable disease 1035 

burden. Because worsening in non-target disease cannot be easily quantified (by 1036 

definition: if all lesions are truly non-measurable) a useful test that can be applied when 1037 

assessing patients for unequivocal progression is to consider if the increase in overall 1038 

disease burden based on the change in non-measurable disease is comparable in 1039 

magnitude to the increase that would be required to declare PD for measurable disease: 1040 

i.e. an increase in tumor burden representing an additional 73% increase in 'volume' 1041 

(which is equivalent to a 20% increase diameter in a measurable lesion). Examples 1042 

include an increase in a pleural effusion from 'trace' to 'large', an increase in 1043 

lymphangitic disease from localized to widespread, or may be described in protocols as 1044 

'sufficient to require a change in therapy'. If 'unequivocal progression' is seen, the 1045 

patient should be considered to have had overall PD at that point. While it would be 1046 

ideal to have objective criteria to apply to non-measurable disease, the very nature of 1047 

that disease makes it impossible to do so, therefore the increase must be substantial. 1048 

 1049 

It is assumed that at each protocol specified time point, a response assessment occurs. 1050 

When patients have non-measurable (therefore non-target) disease only, Table 2 is to 1051 

be used. 1052 
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 1053 

 1054 
 1055 
 1056 
 1057 
 1058 
 1059 

10.0 SUBJECT DISCONTINUATION 1060 

 1061 

Treatment will continue for 6 cycles (12 weeks) pre-operatively and 6 cycles (12 weeks) 1062 

post-operatively, or until disease progression, or until unacceptable toxicity as specified 1063 

in the protocol (section 7.3). Patients who are deemed unresectable at the time of 1064 

surgery will be discontinued from study treatment. 1065 

 1066 

Patients who complete the study treatment phase without disease progression will enter 1067 

a post-study surveillance phase. They will undergo history, physical, and lab 1068 

assessments at three month intervals and cross-sectional imaging at 6 months intervals 1069 

for three years, and then at six month intervals for two additional years. After five years, 1070 

patients will be followed annually until death; surveillance imaging and lab assessments 1071 

are optional after five years. 1072 

 1073 

In addition, subjects who meet the following criteria should be discontinued from study 1074 

treatment: 1075 
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o  Any grade 3 or 4 toxicity that does not resolve within 3 weeks of holding 1076 

treatment. 1077 

o Unwillingness or inability of subject to comply with study requirements 1078 
 1079 

o Determination by the investigator that it is no longer safe for the subject to 1080 

continue therapy, or that the constraints of this protocol are detrimental to the 1081 

patient's health 1082 

o The patient no longer wishes to continue protocol therapy 1083 

All subjects will be followed for survival. 1084 

 1085 

11.0 STUDY DISCONTINUATION 1086 

 1087 

The Principal Investigator has the right to terminate this study at any time if the 1088 

incidence or severity of adverse events in this or other studies indicates a potential 1089 

health hazard to subjects. 1090 

 1091 

12.0 STATISTICAL METHODS 1092 

 1093 

The primary objective of this phase II study is to determine the proportion of patients 1094 

who are alive and free from progression of disease at 12 months from the first cycle of 1095 

neoadjuvant mFOLFIRINOX. Thus, the primary endpoint of this study is 12-month PFS 1096 

rate in patients with resectable non-metastatic pancreatic cancer after receiving 1097 

modified FOLFIRINOX in the neoadjuvant and adjuvant settings. With the current 1098 

standard of care (adjuvant gemcitabine) patients would be expected to have a 1099 

progression-free survival rate at 12 months of 54% (the corresponding median PFS is 1100 

13.4 months) (2). Alternatively, the regimen (peri-operative mFOLFIRINOX) will be 1101 

considered worthy of further study if its true progression-free survival rate at 12 months 1102 

is 66% or better (the corresponding median PFS is 19.7 months). 1103 

 1104 

We will enroll 46 patients in this trial. Using a one-sided 0.10-alpha level exact test, we 1105 

will have approximately 82% power to detect a survival proportion at 12 months of 0.66 1106 

assuming that the PFS proportion at 12 months under the null hypothesis is 0.50. 1107 

Therefore, this treatment can be considered for further investigation if at least 28 of the 1108 

46 patients are alive at 12 months without progression. 1109 
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 1110 
 1111 

Upon completion of the study we will summarize PFS and overall survival using Kaplan­ 1112 

Meier curves. Rates of toxicity will be reported along with exact binomial confidence 1113 

intervals. We will use proportional hazards regression to determine if overall survival 1114 

and PFS are related to the occurrence of toxicity or demographic variables. 1115 

 1116 

Any additional correlative studies (PET scan) will include proportional hazards 1117 

regressions to determine if there are demographic or clinical parameters that can be 1118 

used to identify patients with longer or shorter anticipated PFS or OS. This trial is not 1119 

powered for these correlative secondary outcomes. 1120 

 1121 

We anticipate accrual will be completed in five years, based on the number of 1122 

pancreatic resections for pancreatic adenocarcinoma that are performed annual at Yale 1123 

New Haven Hospital annually (>40 per year). 1124 

 1125 

 1126 

13.0 ADVERSE EVENT ANALYSIS, DEFINITION, AND REPORTING 1127 

 1128 

13.1 SAFETY ANALYSIS 1129 

 1130 

Safety will be analyzed for patients treated in this study. 1131 

 1132 

At each visit, a brief focused history will be obtained and any indication of treatment 1133 

related toxicity will be evaluated by appropriate examination and/or 1134 

laboratory/radiographic studies. 1135 

 1136 

Safety analyses will include summaries of adverse event rates and changes in 1137 

laboratory results, as well as number of CTCAE toxicity grades for both laboratory and 1138 

non-laboratory data. 1139 

 1140 

The evaluation period should extend from date of first treatment until at least 30 days 1141 

(or longer if so specified) from the last dose or until resolution from all acute toxicities 1142 

associated with the drug administration. 1143 
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13.2 DEFINITION OF ADVERSE EVENT TERMS 1144 

 1145 

Adverse Event - Any unfavorable and unintended sign (including an abnormal 1146 

laboratory finding), symptom, or disease temporally associated with the use of a 1147 

medical treatment or procedure regardless of whether it is considered related to the 1148 

medical treatment or procedure (attribution of unrelated, unlikely, possible, probable, or 1149 

definite). [NIH Guidelines, January 2001] 1150 

 1151 

Serious Adverse Event (SAE) - Any adverse drug experience occurring at any dose 1152 

that results in any of the following outcomes: 1153 

• death, 1154 

• a life-threatening adverse drug experience, 1155 

• in patient hospitalization or prolongation of existing hospitalization, 1156 

• any persistent or significant disability/incapacity, 1157 

• or a congenital anomaly/birth defect. 1158 

 1159 

Important medical events that may not result in death, be life-threatening, or require 1160 

hospitalization may be considered a serious adverse drug experience when, based 1161 

upon appropriate medical judgment, they may jeopardize the patient or subject and may 1162 

require medical or surgical intervention to prevent one of the outcomes listed in this 1163 

definition. 1164 

 1165 

"Serious" Versus "Severe" Adverse Events - There is a distinction between serious and 1166 

severe AEs. Assessment of seriousness will be made solely by the serious criteria 1167 

listed above. Severity of AEs will be graded according to the NCI Common Terminology 1168 

Criteria for Adverse Events v3.0. Therefore, serious events will not be automatically 1169 

considered severe. For example, a stroke that results in only a limited degree of 1170 

disability may be considered a mild (not severe) stroke, but it would still meet serious 1171 

criteria and thus, be captured as an SAE. Similarly, severe events may not always be 1172 

serious. An example would be an episode of severe, transient nausea which persists 1173 

for several hours. This would be classified as a "severe" episode of nausea, but if it did 1174 

not require treatment, intervention, or somehow meet other serious criteria, it would not 1175 

be considered an SAE. 1176 

 1177 

Life-threatening Adverse Drug Experience - Any adverse drug experience that places 1178 

the patient or subject, in the view of the investigator, at immediate risk of death from the 1179 
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reaction as it occurred, i.e. it does not include a reaction that, had it occurred in a more 1180 

severe form, might have caused death. 1181 

 1182 

Unexpected Adverse Drug Experience - Any adverse drug experience, the specificity or 1183 

severity of which is not consistent with the current investigator brochure; or, if an 1184 

investigator brochure is not required or available, the specificity or severity of which is 1185 

not consistent with the risk information described in the general investigational plan. 1186 

"Unexpected" as used in this definition, refers to an adverse drug experience that has 1187 

not been previously observed (e.g., included in the investigator brochure) rather than 1188 

from the perspective of such experience not being anticipated from the pharmacological 1189 

properties of the pharmaceutical product. 1190 

 1191 

13.3 TOXICITY GRADING 1192 

 1193 

Toxicities will be graded according to the current version of the NCI Common 1194 

Terminology Criteria for Adverse Events (CTCAE) Version 4.0. The full text of the NCI 1195 

CTCAE is available online at: http://evs.nci.nih.gov/ftp1/CTCAE/CTCAE 4.03 2010-06- 1196 

14 QuickReference 5x7.pdf 1197 

 1198 

If a certain event or symptom is not described in the CTCAE grades, use the following 1199 

grading scale: 1200 

• Mild: awareness of event but easily tolerated 1201 

• Moderate: discomfort enough to cause some interference with usual activity 1202 

• Severe: inability to carry out usual activity 1203 

•  Very Severe: debilitating, significantly incapacitates patient despite symptomatic 1204 

therapy 1205 

 1206 

13.4 TOXICITY ATTRIBUTION 1207 

 1208 

Assessment of attribution is made by consideration of all clinically relevant data prior to, 1209 

during, and after occurrence of the event, including diagnostic tests to assess the cause 1210 

of the event. Clinically relevant data include, but are not limited to; underlying disease, 1211 

past and present medical history (all concurrent non-malignant disease), concurrent 1212 

medications, and timing between event and drug administration. The mechanism of 1213 

action and prior toxicology of the study drug should be considered. 1214 

http://evs.nci.nih.gov/ftp1/CTCAE/CTCAE
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An adverse event is associated with the use of the drug when there is a reasonable 1215 

possibility that the experience may have been caused by the drug. 1216 

 1217 

Attribution Standards per NCI - CTEP: 1218 

 1219 

Unrelated: The Adverse Event is clearly not related to the investigational agent(s) Unlikely: 1220 

The Adverse Event is doubtfully related to the investigational agent(s) 1221 

Possible: The Adverse Event may be related to the investigational agent(s) 1222 

Probable:   The Adverse Event is likely related to the investigational agent(s) 1223 

Definite:  The Adverse Event is clearly related to the investigational agent(s) 1224 

 1225 

14.0 YALE PRINCIPAL INVESTIGATOR SAE REPORTING REQUIREMENTS 1226 

 1227 

14.1 EXPEDITED REPORTING OF UNEXPECTED SAES 1228 

 1229 

AEs classified as "serious" and "unexpected" that are possibly, probably, or definitely 1230 

attributed to drug administration, or SAEs whose frequency exceeds expectations, 1231 

require expeditious handling and reporting. 1232 

 1233 

The Pl will promptly investigate all safety information related to an adverse experience. 1234 

If the results of the Pl's investigation show an adverse drug experience not initially 1235 

determined to be reportable (based on whether the event is serious, unexpected, and 1236 

associated with drug administration) is so reportable, the Pl will report such experience. 1237 

Follow-up information to a safety report shall be submitted as soon as the relevant 1238 

information is available. 1239 

 1240 

Reporting to the Yale Human Investigation Committee 1241 

 1242 

All SAEs, whether originating at Yale or a collaborating center, meeting the 1243 

criteria for expedited reporting will be reported to the Yale University Human 1244 

Investigation Committee (HIC) using HIC Form 710 FR 4 as per IRB Policy 710. 1245 

 1246 

The Yale University Human Investigation Committee expedited reporting criteria 1247 

are: 1248 

a.  Serious AND unanticipated AND possibly, probably or definitely 1249 

related events; 1250 
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and 1251 

b.  Anticipated Adverse Events occurring with a greater frequency than 1252 

expected. 1253 

 1254 

The HIC does not require reporting of any other Adverse Event type. A copy of 1255 

the Yale IRBPolicy 710 Reporting Unanticipated Problems Involving Risks to 1256 

Subjects or Others, including Adverse Events is available at: 1257 

http://www.yale.edu/hrpp/policies/documents/NewlRBPolicy710 UPIRSOSAE 4. 1258 

3.2014 withflowchart vF.PDF 1259 

 1260 

 1261 

14.2 DURATION OF REPORTING OF SAES 1262 

 1263 

From the date of first treatment until 30 days (unless otherwise specified) subsequent to 1264 

last treatment or withdrawal of subject, new onset adverse events will be captured. 1265 

Follow-up and reporting of these events will follow the same procedure as for AEs 1266 

observed during the study period. In addition, any unexpected Serious Adverse Event 1267 

that occurs more than 30 days after drug administration but is possibly, probably or 1268 

definitely attributed to drug administration will be recorded and reported. 1269 

 1270 

 1271 

15.0 YALE SAFETY REPORTING AND MONITORING (DSMP) 1272 

 1273 

The principal investigator at the Yale Cancer Center will monitor the clinical trial for 1274 

safety. The principal investigator will assess all expedited adverse events and will 1275 

periodically review all adverse events observed on the trial. Yale Cancer Center 1276 

standard operating procedures (SOPs) for assessment and reporting of adverse events 1277 

are followed which are in compliance with FDA 21 Code of Federal Regulations Part 1278 

312.32 and 312.33. 1279 

 1280 

The clinical trial data consisting of all required observations, AEs, and laboratory data 1281 

will be entered into a computerized database (OnCore) in a timely manner. The 1282 

accuracy and completeness of the database, timely submission of SAEs and 1283 

compliance with the protocol, is assured by periodic auditing conducted by the Yale 1284 

Cancer Center Office of Protocol Review and Monitoring, which reports to the Yale Data 1285 

and Safety Monitoring Committee (DSMC). Safety data will be submitted to DSMC at 1286 

http://www.yale.edu/hrpp/policies/documents/NewlRBPolicy710
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least once yearly or more often as required by the DSMC. On a regular interval basis, 1287 

status reports of all laboratory parameters, AEs and SAEs are reviewed by the Pl to 1288 

view composite data across subjects. Regular meetings are held to discuss ongoing 1289 

patient treatment and adverse events. 1290 

 1291 

The Yale DSMC will perform an interim safety analysis after enrollment of 20 patients to 1292 

determine whether there are any safety issues and to assess whether it is safe to 1293 

continue enrollment. Enrollment will be suspended until approval is granted from the 1294 

DSMC to proceed completion of enrollment. 1295 

 1296 

Possible actions taken by the Pl or the Yale DSMC if a new unexpected toxicity is 1297 

identified from the above safety review, or if the periodic review of all adverse events 1298 

and laboratory data indicates a pattern of incidence or severity of toxicity that raises a 1299 

safety concern, can be to: 1300 

• Revise consent form 1301 

• Amend the protocol 1302 

• Suspend the protocol 1303 

 1304 

All AEs found to be expected or non-serious, will be included in the Annual Report. 1305 

 1306 

16.0 RETENTION OF RECORDS 1307 

 1308 

U.S. FDA regulations (21 CFR 312.62[c]) require that records and documents pertaining 1309 

to the conduct of this study and the distribution of investigational drug, including CRFs, 1310 

consent forms, laboratory test results, and medication inventory records, must be 1311 

retained by the principal investigator for 2 years after the investigation is discontinued. 1312 

17.0 RESEARCH ETHICS AND HUMAN SUBJECT PROTECTION 1313 

 1314 

17.1 SUBJECT SELECTION 1315 

This protocol will seek to accrue patients 18 years of age or older as described in 1316 

the study inclusion criteria. 1317 

 1318 

17.2 INFORMED CONSENT PROCESS 1319 

The informed consent dialogue with the research subjects will include a 1320 

discussion of the natural history of their condition and alternative therapies that a 1321 
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person might consider (e.g. supportive care only, administration of conventional 1322 

chemotherapy agents, or participation in a research study). 1323 

 1324 

17.3 CONFIDENTIALITY 1325 

Data collected on each patient will be maintained in a research folder kept in a 1326 

locked room. Data entered into a computerized database will be kept on a 1327 

computer that is password protected and kept in a locked room. In all 1328 

publications and presentations resulting from this research project, the research 1329 

subject's anonymity will be protected to the maximum extent possible. 1330 

Authorized Medical Department personnel and personnel from the cancer center 1331 

and IRB may have access to their research file in order to verify that the research 1332 

subject's rights have been safeguarded. In addition, their name will be given to 1333 

the Clinical Studies Unit, a contracting office who will register the research 1334 

subject onto this study and verify their eligibility. 1335 

 1336 

17.4 PATIENT'S RIGHTS 1337 

 1338 

If the research subject suffers any physical injury as a result of their participation 1339 

in this study, immediate medical treatment is available at the treating institution. 1340 

Although no compensation is available, any injury as a result of his participation 1341 

will be evaluated and treated in keeping with the benefits or care to which he is 1342 

entitled under applicable regulations. 1343 

 1344 

If the research subject has any questions regarding this research project, he may 1345 

contact Dr. Jill Lacy or site investigator or coordinator or IRB. If he has any 1346 

questions regarding his rights as an individual while participating in a research 1347 

project at the Yale Cancer Center (YCC), he can contact one of the Research 1348 

Administrators, Clinical Investigation Department, who will answer the research 1349 

subject's questions or refer him to a member of the committee for the Protection 1350 

of Human Subjects for further information. If the patient believes that he has 1351 

been injured as a result of this project, he may call the legal office of YCC. 1352 

Participation in this research project is voluntary. A patient's refusal to 1353 

participate will involve no penalty or loss of benefits to which he is entitled under 1354 

applicable regulations. If the chooses to participate, he is free to ask questions 1355 

or to withdraw from the project at any time. If he should decide to withdraw from 1356 
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the research project, he will notify the Pl either directly or indirectly through the 1357 

research nurse, to make sure the reasons for withdrawal are recorded and to 1358 

ensure that everything is in order. A patient's withdrawal will involve no loss of 1359 

benefits to which he is entitled. 1360 

The investigators may terminate the research subject's participation in this 1361 

project for the following reasons: growth of his cancer, intolerance of treatment, 1362 

inability to comply with the protocol guidelines for treatment and follow-up, or if 1363 

the patient chooses to stop protocol therapy, or at the specific request of MEI. 1364 

Any new significant finding developed during the course of the research which 1365 

may affect his willingness to participate further will be explained to the research 1366 

subject. 1367 

 1368 

 1369 
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 1459 
 1460 
 1461 
 1462 
 1463 

APPENDIX A: STANDARD PROCEDURE FOR COLLECTION AND STORAGE OF 1464 

PLASMA AND BUFFY COAT SPECIMENS 1465 

 1466 

1. PURPOSE 1467 

Whole blood is collected from patients to bank plasma in 200ul and 1ml aliquots along with 1468 

white blood cells (buffy coat). Collection will occur at baseline (3 tubes or 30 mls) and then 1469 

1-2 tubes (or 10-20 mls) each at the specified Pre-Operative visit, the specified Post­ 1470 

Operative, and at each specified Follow Up visit. 1471 

 1472 

2. MATERIALS 1473 

• Becton-Dickinson Vacutainer K2 EDTA (10 ml) Ref 3666432ml and 0.5 ml micro 1474 

tubes (Sarstedt Ref 72.730.005 and 72.694.005) P200 and Pl000 micro pipettes and 1475 

aerosol barrier tips low speed tabletop centrifuge 1476 

 1477 

 1478 

3. PROTOCOL 1479 

1.) Collect 3 tubes of blood at baseline and 1 or 2 tubes at the subsequent visits from 1480 

consented patients. Once blood tubes are back in the lab, allow them to sit until 1481 

separation of the two layers begins to occur. 1482 

a. Store at room temperature until preparing the samples. 1483 

b. Process the samples within 4 hours of being drawn. 1484 

c. Enter information regarding time/day etc. of obtaining into a plasma tracking 1485 

sheet form. 1486 

 1487 

2.) Within 4 hours of collection spin the purple top blood collection tubes in the centrifuge 1488 

(1000 - 1200g) for 10 minutes. 1489 

 1490 

3.) While the blood is spinning, label cryotubes for 10 of the 1ml tubes of plasma, 3 of the 1491 

2ml tubes for buffy coats and 3 of the 10 of the 2ml tubes for plasma, depending on the 1492 

volume of blood. 1493 

Include the following information: 1494 

a. Study HIC# 2255 1495 

b. Patient ID PT xxxxxx 1496 

c. Plasma or buffy coat 1497 

d. Visit name and date of collection 1498 

e. How much is in the tube.g. 200µ1 or 1.8 ml 1499 

f. The number of the tube 001, 002 etc. 1500 
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4.) Gently remove EDTA tubes from the centrifuge so as not to disturb the huffy coat. 1501 

 1502 

 1503 

5.) Pipette 1000µ1 into each 2 ml tube for a final volume of 1ml (2-3 aliquots). 1504 

 1505 

6.) Pipette 200µ1 of plasma into each of the 1 ml tubes. 1506 

 1507 

7.) Once all possible aliquots are removed from blood collection tubes, take the P200 and 1508 

pipette the remaining plasma without disturbing the white huffy coat layer. 1509 

 1510 

8.) Using the P200 carefully remove the huffy coat (white layer) from each blood collection 1511 

tube without removing too many red blood cells below. 1512 

 1513 

9.) Once the huffy coat is removed, place the cap back on the EDTA tube and place in sharps 1514 

container. 1515 

 1516 

Place the plasma and huffy coat aliquots in the appropriate box in the -80°C freezer. 1517 


