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Synopsis

Title Prospective, randomized, open, multicenter Phase II trial to investigate the efficacy 
of trifluridine/tipiracil plus panitumumab versus trifluridine/tipiracil plus bevacizumab 
as first-line treatment of metastatic colorectal cancer: FIRE-8; AIO-KRK/YMO-0519 

Short title Trifluridine/tipiracil plus panitumumab versus trifluridine/tipiracil plus bevacizumab 
as first-line treatment of metastatic colorectal cancer 

Sponsor Charité Universitätsmedizin Berlin 
Charitéplatz1 
10117 Berlin 

Coordinating 
investigator 

Prof. Dr. med. Dominik Modest 
Charité - Universitätsmedizin Berlin 
Medizinische Klinik mit Schwerpunkt Hämatologie, Onkologie und 
Tumorimmunologie am Campus Virchow Klinikum (CVK) 
Augustenburger Platz 1 
13353 Berlin 

Protocol code FIRE-8 

AIO trial-no. AIO-KRK/YMO-0519 

EudraCT no 2019-004223-20 

Protocol 
version and 
version date 

Final 6.0 of 23-November-2022 

Investigational 
medicinal 
product(s) 

Trifluridine/tipiracil, panitumumab, bevacizumab 

Clinical trial 
phase 

Phase II 

Number of 
patients 

153 patients 

Number of trial 
sites 

up to 60 trial sites 

Indication 
studied 

First-line treatment of RAS wild-type metastatic colorectal cancer (mCRC) 

Background 
and 
rationale 

Combination of bevacizumab and fluoropyrimidines or bevacizumab and 
trifluridine/tipiracil  

The combination of a fluoropyrimidine (FP) with bevacizumab has been evaluated in 
several randomized studies (1-4) in metastatic colorectal cancer (mCRC). 
Consistently, these studies report response rates in the range of 19-38%, median 
progression-free survival (PFS) of 8-9 months, and median overall survival (OS) 
times of 21-22 months.  

The present evidence supports the contention that first-line treatment with FP plus 
bevacizumab is a valuable treatment option particularly in patients with disseminated 
metastases and without the need to achieve rapid tumor reduction as well as in 
patients ineligible for combination-chemotherapy. 

The TASCO study (5) compared capecitabine plus bevacizumab to trifluridine/tipiracil 
plus bevacizumab in untreated mCRC patients. The combination trifluridine/tipiracil 
with bevacizumab was similarly active compared to the combination capecitabine 
plus bevacizumab with a trend for the trifluridine/tipiracil based-therapy being 
associated with more favourable outcome. Therefore, it might be concluded that 
trifluridine/tipiracil is also a valuable partner for bevacizumab in untreated mCRC.  

AIO-Studie_AIO-KRK/YMO-0519



FIRE-8 EudraCT no. 2019-004223-20

Version Final 6.0 dated 23-November-2022 Page 14 of 87 

Combination of panitumumab and trifluridine/tipiracil 

While the combination of bevacizumab plus mono-chemotherapy appears 
established in first-line therapy, this is less clear for EGFR-targeted agents in 
combination with fluoropyrimidines and derivates. In fact, the absence of such 
protocols prohibits patients that are unfit for the use of combination chemotherapy to 
benefit from EGFR-antibodies, too. This is particularly unfortunate as selected 
subgroups (RAS wild-type) derive a benefit in response rate of ~25% and a survival 
benefit of 6-8 months (6-8). It might be concluded that development of a mono-
chemotherapy plus EGFR antibody will address a clinical need and add to the 
available treatment option. The development on a phase II level can be justified 
based on the Apollon-study (9) that evaluated trifluridine/tipiracil plus panitumumab 
in refractory mCRC with no dose limiting toxicity using the standard doses of both 
trifluridine/tipiracil and panitumumab and promising activity in pre-treated patients. 

The following considerations support the use of trifluridine/tipiracil plus bevacizumab 
or alternatively trifluridine/tipiracil plus panitumumab as an initial treatment option: 

Initial trifluridine/tipiracil plus bevacizumab is very well tolerated and may 
enable a good quality of life while patients receive treatment 

Evidence from the TASCO study suggests that initial trifluridine/tipiracil plus 
bevacizumab leads to a median PFS in the range of 9 months. Median 
treatment duration is expected to be around 6 months. 

Trifluridine/tipiracil in combination with panitumumab was found safe and active 
in pre-treated patients with mCRC. A favourable response rate of 37% has 
been demonstrated in a phase I/II study - even after failure of previous 
treatment. 

Objectives Primary objective 
To compare the efficacy of treatment with trifluridine/tipiracil plus panitumumab 
versus trifluridine/tipiracil plus bevacizumab 

Secondary objectives 
To compare efficacy, safety and patient reported quality of life (QoL) of 
treatment with trifluridine/tipiracil plus panitumumab versus trifluridine/tipiracil 
plus bevacizumab 

Other exploratory objective 
Further anti-tumor treatment after discontinuation of study treatment 

Translational research objectives 
Identification and characterization of patient subgroups with greatest or lowest 
benefit from respective treatment including efficacy and toxicity. 

Endpoints Primary endpoint 
Objective response rate (ORR) according to RECIST 1.1 (assessment at the 
local trial center) 

Secondary endpoints 

Efficacy 
Overall survival (OS) 
Progression-free survival (PFS) 
Objective response rate (ORR) according to RECIST 1.1 (assessment by central 
review) 
Depth of response (DpR) (assessment by central review) 
Early tumor shrinkage ([ETS]; assessment by central review) 
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Quality of life 
QoL as assessed with the QoL questionnaire EQ-5D-5L 

Safety 
Type, incidence, severity, and causal relationship to IMPs of non-serious 
adverse events and serious adverse events (severity evaluated according to 
CTCAE version 5.0) 

Other exploratory endpoints 
Subsequent anti-tumor treatment lines (monotherapy and combination therapy 
treatment lines including medicinal products [chemotherapeutics, antibodies and 
targeted therapy] and investigator reported efficacy of subsequent treatment 
lines  

Translational Research Endpoints 
Identification of biomarker for treatment efficacy and toxicity 

Trial design This is an open-label, randomized, multicenter phase II study with two parallel arms. 
Patients suffering from RAS wild-type mCRC, who are not eligible to undergo 
combination chemotherapy  or unwilling to 
undergo such chemotherapy, are randomized in a 1:1 ratio to investigate the efficacy, 
patient reported quality of life and safety of trifluridine/tipiracil in combination with 
panitumumab (Arm A) versus trifluridine/tipiracil plus bevacizumab (Arm B) as first-
line treatment of metastatic disease.  
During the randomisation process stratification will be performed according to the 
following parameters: 
o ECOG 0 vs. ECOG 1/ECOG 2

o Synchronous vs. metachronous disease (synchronous disease is defined as
metastasis/metastases, detected at the time of initial diagnosis of the CRC or
within 6 months after the initial diagnosis of the CRC whereas metachronous
disease is defined as metastasis/metastases, first detected later than 6 months
after the initial diagnosis of the CRC)

Primary endpoint is ORR according to RECIST 1.1 (assessment at the local trial 
center). 

Treatment in both arms is continued until occurrence of progression according to 
RECIST 1.1 criteria as evaluated by the investigator or unacceptable toxicity.  
Patient are followed up with regard to survival and if applicable subsequent anti  
cancer treatments until death or -after end of study treatment- for at least 5 years 
after randomisation, whichever date is earlier. 

The study is displayed in the following figure: 
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Abbreviations: 
mCRC = metastatic colorectal cancer; R = randomisation; BSA = body surface 
area; BID = twice daily; BW = body weight 

Inclusion 
criteria 

1. 
2.  18 years at the time of signing the informed consent 
3. Histologically confirmed adenocarcinoma of the colon or rectum (appendix

carcinoma is excluded)
4. Metastatic colorectal cancer (mCRC) with at least one measurable lesion

according to RECIST 1.1 in a computed tomography (CT) or magnetic
resonance imaging (MRI) scan performed within 5 weeks prior to
randomisation

5. Metastases are primarily unresectable or patient is unable/unwilling to undergo
surgery

6. RAS wild-type (KRAS, exons 2, 3, 4 and NRAS, exons 2, 3, 4) mCRC, proven
in the primary tumor or metastasis. The RAS mutational status must be
determined by means of a validated test method.

7. Patient is not eligible to undergo combination chemotherapy according to
or unwilling to undergo combination chemotherapy. 

8. ECOG performance status 0-2
9. Adequate bone marrow, hepatic and renal organ function, defined by the

following laboratory test results:
Absolute neutrophil count  1.5 x 109/L (1500/µL) 
Hemoglobin 80 g/L (8 g/dL) 
Platelet 9/L (75,000/µL) without transfusion 

 1.5 x upper limit of normal (ULN) 
Aspartate aminotransferase (AST/GOT) and alanine aminotransferase 
(ALT/  due to underlying 

Calculated glomerular filtration rate (GFR) according to Cockcroft Gault 
formula or according to MDRD 30 mL/min or serum creatinine 
Urine dipstick for proteinuria < 2+ (within 14 days prior to randomisation), 
unless a subsequent 24-hour urine collection demonstrates < 1 g of protein 
in 24 hours. 

10. Patients without anticoagulation need to present with an INR <1.5 x ULN and
PTT <1.5 x ULN. Patients with anticoagulation may be enrolled if the patient
receives the medication at a stable dose for at least 2 weeks before
randomisation and provided that INR and PTT are <1.5 x ULN..

11. For females of childbearing potential (FCBP): negative pregnancy test within
14 days before randomisation and agreement to remain abstinent (refrain from
heterosexual intercourse) or use contraceptive methods with a failure rate of

AIO-Studie_AIO-KRK/YMO-0519



FIRE-8 EudraCT no. 2019-004223-20

Version Final 6.0 dated 23-November-2022 Page 17 of 87 

<1% per year during the treatment period and for at least 6 months after the 
last dose of study treatment. 
A woman is considered to be of childbearing potential if she is postmenarcheal, 
has not reached a postmenopausal state (  12 continuous months of 
amenorrhea with no identified cause other than menopause), and has not 
undergone surgical sterilization (removal of ovaries and/or uterus). Examples 
of contraceptive methods with a failure rate of < 1% per year include bilateral 
t
ovulation supplemented with a barrier method, hormone-releasing intrauterine 
devices, and copper intrauterine devices. 
The reliability of sexual abstinence should be evaluated in relation to the 
duration of the clinical trial and the preferred and usual lifestyle of the patient. 
Periodic abstinence (e.g., calendar, ovulation, symptothermal, or postovulation 
methods) and withdrawal are not acceptable methods of contraception. 

12. For men: agreement to remain abstinent (refrain from heterosexual
intercourse) or use contraceptive measures, and agreement to refrain from
donating sperm, as defined below:
With female partners of childbearing potential, men must remain abstinent or
use a condom plus an additional contraceptive method that together result in a
failure rate of <1% per year during the treatment period and for 6 months after
the last dose of study treatment. In this regard, double barrier methods are not
considered to have a failure rate of < 1%. Men must refrain from donating
sperm during this same period.
With pregnant female partners, men must remain abstinent or use a condom
during the treatment period and for 6 months after the last dose of study
medication to avoid exposing the embryo.
The reliability of sexual abstinence should be evaluated in relation to the
duration of the clinical trial and the preferred and usual lifestyle of the patient.
Periodic abstinence (e.g., calendar, ovulation, symptothermal, or postovulation
methods) and withdrawal are not acceptable methods of contraception.

Exclusion 
criteria 

1. Prior systemic therapy of metastatic disease.
Note: Prior adjuvant chemotherapy is permitted, if completed > 3 months prior
to randomisation. Multimodal treatment of rectal cancer is not considered anti-
metastatic therapy and does not preclude study participation

2. Known brain metastasis. In case of symptoms that are suggestive of brain
metastasis, brain metastasis has to be ruled out by means of cranial CT/MRI.

3. Significant cardiovascular disease such as: New York Heart Association Class
III or greater heart failure; myocardial infarction within 6 months prior to
randomisation; balloon angioplasty (PTCA) with or without stenting within 6
months prior to randomisation; despite anti-arrhythmic therapy unstable cardiac
arrhythmia > grade 2 NCI CTCAE; unstable angina pectoris

4. Transient ischaemic attack or cerebrovascular accident within 6 months prior to
randomization, history of cerebral or aortic aneurysm or dissection

5. Medical history of deep vein thrombosis or pulmonary embolism within 6
months prior to randomisation or medical history of recurrent thromboembolic
events (> 1 episode of deep vein thrombosis, pulmonary embolism, peripheral
embolism) within the last 2 years.

6. Severe bleeding event within the last 6 months before randomisation (except
tumor bleeding surgically treated by tumor resection)

7. Evidence of bleeding diathesis or significant coagulopathy
8. Uncontrolled hypertension defined as systolic blood pressure 160 mm Hg 

and/or diastolic  100 mm Hg under antihypertensive medication 
9. Severe chronic non-healing wounds, ulcerous lesions or untreated bone

fracture.
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10. History of abdominal or tracheoesophageal fistula or gastrointestinal
perforation, or intra-abdominal abscess -unrelated to surgery- within 6 months
prior to randomisation.

11. Acute or subacute bowel obstruction, active chronic inflammatory bowel
disease or chronic diarrhea

12. History of keratitis, ulcerative keratitis or severe dry eye.
13. Hypersensitivity to trifluridine/tipiracil or panitumumab or bevacizumab or any

of the excipients, known hypersensitivity to Chinese hamster ovary cell
products, known hypersensitivity to human or humanized antibodies

14. Current or recent (within 10 days of randomisation) use of or anticipated need
for continuous treatment during study treatment with acetylsalicylic acid

 325 mg/day or treatment with dipyramidole, ticlopidine > 2 x 250 mg/day, 
clopidogrel > 75 mg/day, and cilostazol. 
Combination of these drugs are not allowed.  

15. Major surgical procedure, open biopsy, or significant traumatic injury within
28 days prior to randomisation, or abdominal surgery, abdominal interventions
or significant abdominal traumatic injury within 28 days prior to
randomisation or anticipation of need for major surgical procedure during the
course of the study or non-recovery from side effects of any such procedure

16. Core biopsy or other minor surgical procedure, excluding placement of a
vascular access devices, within 3 days prior to the first dose of bevacizumab

17. History of idiopathic pulmonary fibrosis, organizing pneumonia (e.g.,
bronchiolitis obliterans), drug-induced pneumonitis/interstitial pneumonia, or
idiopathic pneumonitis/interstitial pneumonia, or evidence of active pneumonitis
or pulmonary fibrosis on screening chest imaging

18. Any other disease, metabolic dysfunction, physical examination finding, or
clinical laboratory finding that contraindicates the use of an investigational
drug, may affect the interpretation of the results, or may render the patient at
high risk from treatment complications.

19. Medical history of other malignant disease than mCRC with the following
exceptions:
- patients who have been disease-free for at least three years before
randomisation
- patients with adequately treated and completely resected basal cell or
squamous cell skin cancer, in situ cervical, breast or prostate cancer, stage I
uterine cancer

 patients with any treated or untreated malignant disease that is associated 
with a 5 year survival prognosis of 90% and does not require active therapy 

20. Known alcohol or drug abuse
21. Pregnant or breastfeeding females
22. Participation in a clinical trial or experimental drug treatment within 28 days

prior to inclusion in the clinical trial or within a period of 5 half-lives of the
substances administered in a clinical trial or during an experimental drug
treatment prior to inclusion in the clinical trial, depending on which period is
longest, or simultaneous participation in another clinical trial while taking part in
this clinical trial.

23. Patient committed to an institution by virtue of an order issued either by the
judicial or the administrative authorities

24. Patient possibly dependent from the investigator including the spouse, children
and close relatives of any investigator

25. Limited legal capacity

Treatment, 
dosage and 
administration 

Arm A: 
28-day cycle to be repeated every four weeks
Trifluridine/tipiracil, 35 mg/m² BSA, BID, orally on Days 1 5 and 8 12 
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Panitumumab at 6 mg/kg BW, intravenous infusion* on Days 1 and 15 

*First administration over about 60 min. If the first administration is tolerated without an
infusion-related reaction, the subsequent infusions may be administered over about 30-60
min.

Arm B: 
28-day cycle to be repeated every four weeks
Trifluridine/tipiracil, 35 mg/m² BSA, BID, orally on Days 1 5 and 8 12 
Bevacizumab at 5 mg/kg BW, intravenous infusion* on Days 1 and 15 

*First administration over 90 ± 15 min. If the first administration is tolerated without an infusion-
related reaction: the second administration may be infused over about 60 ± 15 min.; if the first
and second administration are tolerated without an infusion-related reaction: subsequent
infusions may be administered over about 30 min.

The treatment is continued in Arm A and Arm B until progression according to 
RECIST 1.1 criteria or unacceptable toxicity. 

Translational 
research 

The translational research aims to identify and characterize patient subgroups with 
greatest or lowest benefit from the respective treatment. Among others, correlations 
of any patient subgroups with response according to radiological imaging criteria 
and survival as well as changes in circulating tumor DNA (ctDNA) or inflammation 
will be investigated. Translational research and the analysis of translational 
research data is explicitly confined to the FIRE-8 trial and part of this trial, as 
correlations with treatment response and survival for the patient of the trial are 
sought for. 

The translational research will focus on the following analyses: 
BRAF and other mutations, gene expression subgroups and CMS subtypes 
will be analyzed in residual archival FFPE tumor tissue samples (primary 
tumor or metastasis permitted). These analyses might include analysis of 
germline mutations if these are of interest. 
Tumor evolution (by means of ctDNA), inflammation- and immunomarkers 
are analyzed in blood. 
20 mL blood in Streck  cell-free DNA blood collection tubes, 10 mL EDTA 
blood and 10 mL serum blood will be collected at each of the followed time 
points: 
o during screening within 21 days before randomisation,
o at the first restaging,
o upon progression on study treatment or at the EoT visit (only if study

treatment was discontinued permanently without occurrence of
progression, e.g. due to unacceptable toxicity).

Copies of CT- and /or MRI images sent for prespecified central review will 
be also used to analyze exploratorily possible correlation of radiological 
measurable criteria with tumor response, course of the tumor disease (e.g. 
overall survival and progression-free survival), type of tumor disease, 
interaction of patient/tumor characteristics and in further exploratory 
manners (i.e. RADIOMICS). This research might also analyze possible 
impact in subgroups. 

All the translational research subprojects are analyzed exclusively exploratively. 

Statistical 
considerations 

The primary endpoint ORR will be tested to demonstrate superiority induced by 
initial treatment with trifluridine/tipiracil plus panitumumab (Arm A) versus initial 
trifluridine/tipiracil plus bevacizumab (Arm B). Patients are randomized in a ratio 1:1 
in Arm A and Arm B (see trial design). 
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For Arm B, an objective response rate of 30% will be assumed, based on previous 
studies (1, 3, 4). For Arm A, we hypothesize an improvement of 25 percentage 
points of the objective response rate, leading to an estimated response rate of 55% 
based on the result of the PANDA trial (10). This difference corresponds to an odds 
ratio of 2.85. 
A Fisher's exact test with a two-sided nominal significance level 0.05 will have at 
least 80% power to detect a significant difference when the sample size amounts to 
138 patients. 
Given an estimated drop-out rate of 10% (i.e. patients who received no treatment 
within the study), 153 patients need to be enrolled.  
Secondary and exploratory endpoints will be analyzed in descriptive manner. All 
additional p-values will be estimated exploratorily without adjustment of the level of 
significance, using two-sided test procedures. 
Demographic and prognostic baseline measures will be analyzed for heterogeneity 
between the two treatment arms. 
The main population for analysis of the primary endpoint is the Full analysis set 
(FAS).  

Duration and 
end of trial 

Estimated duration of the clinical trial: 8 years 
Planned first patient first visit: QIV 2021 
Planned recruitment period: 36 months 
Individual treatment duration: About 6 months 
Individual follow-up duration: After treatment end until death or for at 

least five years after randomisation, 
whichever date is earlier 

End of trial: Last Follow up visit of the last patient 
(LPLV); planned QIV 2029 

GCP 
statement 

The clinical trial will be conducted in accordance with the ethical principles that 
have their origin in the Declaration of Helsinki and that are consistent with the 
International Conference on Harmonization (ICH) for Good Clinical Practice (GCP) 
and the applicable regulatory requirements. 

AIO-Studie_AIO-KRK/YMO-0519




