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Protocol Outline

Title/Acronym

RELY Study: Resection of colorectal liver metastases with and without routine hilar lymphadenectomy - A Randomized Controlled Trial

Study population

Patients scheduled for resection of colorectal liver metastases.

Objectives

To show that routine hepatic lymphadenectomy prolongs recurrence-free survival in patients undergoing resection of colorectal cancer liver metastases

Trial Design

Prospective randomized, controlled patient and observer blinded trial with two parallel study groups.

Population

Patients scheduled for resection of colorectal cancer liver metastases.

Key inclusion criteria:
· Patients scheduled for curative (R0) resection 

· No evidence of extrahepatic disease

· No history of previous hepatic lymphadenectomy

· Age equal or greater than 18 years

· Written Informed consent

Key exclusion criteria: 

· Expected lack of compliance

· Impaired mental state or language problems 
· History of another primary cancer, except:
· Curatively treated in situ cervical cancer or curatively resected non-melanoma skin cancer 

· Other primary solid tumour curatively treated with no known active disease present and no treatment administered for ≥ 5 years prior to randomisation

Study interventions

Group A: Resection of colorectal cancer liver metastases with hilar lymphadenectomy
Group B: Resection of colorectal cancer liver metastases without hilar lymphadenectomy
Sample Size

To be assessed for eligibility (n = 260)

To be allocated to trial (n = 224)

To be analyzed (n = 186)
Statistical Analysis

Primary efficacy endpoint: Rate of disease recurrence within 2 years after surgery. 
Description of the primary efficacy analysis and population: A confirmatory intention to treat analysis (2-sided test), including all patients as randomized, is performed on the frequency of disease recurrence between the two groups. Binary logistic regression analysis is used to detect possible treatment differences with frequency of disease recurrence as dependent variable, age at surgery, MSKCC score and adjuvant chemotherapy as covariates. The level of significance is set at 5% (two-sided) and sample size is determined to assure a power of 1-(=80%.

Safety: Exploratory analyses of frequencies of complications and serious adverse events.

Secondary endpoints: Exploratory analyses.

Trial Duration and Dates
First patient in to last patient out: February 2010 to January 2015
Duration of the entire trial: Februar 2010 to January 2017
Abbreviations

ALT



Alanine aminotransferase

AST



Aspartate aminotransferase

AE




Adverse Event

AP 



Alkaline phosphatase

CRC



Colorectal cancer
CRF



Case Report Form

CT




Computerized tomography
CVP


 
Central venous pressure

ERCP



Endoscopic retrograde cholangiopancreatography
FFP



Fresh frozen plasma
GCP



Good Clinical Practice 

GGT 



Gamma glutamyl transpeptidase
ICH
International Conference on Harmonization of Technical Requirements for Registration of Pharmaceuticals for Human Use

IEC
Independent Ethics Committee

INR


International normalized ratio

IVC


Inferior vena cava

MRCP


Magnetic resonance cholangiopancreatography
POD


Postoperative day

PRBC


Packed red blood cells

RFA 


Radiofrequency ablation 
QoL



Quality of Life

RCT



Randomized controlled trial

SAE



Serious Adverse Event

SDV



Source Data Verification

1 Introduction

1.1 Scientific Background

Colorectal cancer (CRC) represents the third most common malignancy worldwide with one million patients diagnosed annually.1 Approximately 50% of patients with CRC will develop metastatic disease to the liver during the course of their disease.2 Since the late 1970’s and early 1980’s several studies have demonstrated a survival benefit of selected patients with CRC liver metastases undergoing surgical resection with long-term survival in certain patients.3-5 Numerous large studies from various institutions have subsequently confirmed these results and established surgical resection as primary treatment of selected CRC patients with metastatic disease to the liver.6,7 Within the past two decades advances in imaging techniques, perioperative care and systemic therapy have further improved the outcome of patients undergoing surgery for colorectal liver metastases and enabled 5-year survival rates of 35-58 % even in patients with extended disease.8-10 Furthermore, these advances and the outcomes achieved extended the indications for surgery, which is generally indicated except in patients with an insufficient future liver remnant and presence of extrahepatic disease other than resectable pulmonary lesions.11 

The clinical value of perihepatic lymph node metastases as extrahepatic manifestation of disease is still controversial. Perihepatic lymph node metastases might be caused by spread of tumor cells from the primary tumor and thus indicate diffuse dissemination of tumor cells. On the other hand they might reflect locally confined tumor spread originating from the liver metastases. In the latter case routine hilar lymphadenectomy might improve oncological outcome of patients undergoing potentially curative resection for colorectal liver metastases. There is substantial evidence from animal models suggesting perihepatic lymph node metastases originating from the liver metastases.12 It should, moreover, be noted that micrometastases are detectable in perihepatic lymph nodes in about 23% of patients with CRC liver metastases and negative nodes on routine histology using hematoxylin and eosin staining.13 While removal of this subclinical disease that might eventually cause disease recurrence represents a further rationale to perform routine lymphadenectomy, a randomized controlled trial (RCT) is required to assess, if routine lymphadenectomy may improve long-term outcome in patients undergoing resection of CRC liver metastases. 

1.2 Existing evidence and trial rationale

A recent systematic review on the management of hepatic lymph nodes in patients with metastatic CRC to the liver failed to detect a RCT on routine hilar lymphadenectomy.14 The authors identified several studies that consistently demonstrated a negative impact of perihepatic lymph node metastases on the prognosis of patients undergoing resection for colorectal liver metastases.15-18 Furthermore, two studies demonstrated a worse prognosis for patients with positive lymph nodes around the common hepatic artery and celiac axis (5-year survial 0 %) as compared to positive lymph nodes in the hepatic pedicle (5-year survival 25 %-38 %).15,19 However, a recent study reported the site-dependent effect on survival to be absent in patients at high risk of lymph node involvement receiving modern chemotherapy and thus supported the strategy of routine lymphadenectomy in these patients to achieve complete tumor clearance.20 Moreover, routine lymphadenectomy may improve outcome of further patients due to the presence of micrometastases that have been shown to be of prognostic relevance.13 While the results of these studies highlight the clinical significance of perihepatic lymph node metastases, they did not compare the outcome of patients with and without hilar lymphadenectomy and thus do not allow any clear conclusion about the clinical value of routine hilar lymphadenectomy in CRC patients undergoing resection of liver metastases. 

1.3 Aim of the trial

Due to the lack of prospective trials there remains clinical uncertainty, whether hilar lymphadenectomy should be performed routinely in patients undergoing resection of colorectal liver metastases. As disease recurrence occurs frequently and may affect up to 75 % of patients, further strategies are required to improve postoperative outcome. Several studies have already demonstrated perihepatic lymph node metastases and micrometastases in patients undergoing resection of colorectal liver metastases.13,15-17,19 Despite a prognostic relevance of perihepatic lymph node involvement it remains unclear, if in the absence of further extrahepatic tumor manifestation, positive perihepatic lymph nodes represent locally confined disease and should thus be removed for the purpose of complete tumor clearance. Routine hilar lymphadenectomy may offer an effective approach to remove residual disease and by this to reduce disease recurrence with little additional morbidity. For this reason it is the aim of the present prospective randomized trial to evaluate, if routine lymphadenectomy reduces recurrent disease in patients undergoing resection of colorectal liver metastases. 

2 Trial Objectives and Endpoints

2.1 Primary Objective 

The primary objective of this study is to show that the frequency of disease recurrence within 24 month is reduced in patients undergoing resection of CRC liver metastases with routine hilar lymphadenectomy compared to no hilar lymphadenectomy.
2.2 Secondary Objectives 

· To compare overall survival

· To compare intraoperative blood loss

· To compare the need for blood transfusion 

· To compare the duration of surgery

· To compare perioperative mortality and morbidity

· To compare the need for hepatic inflow control (portal triad clamping)

· To compare the rates of invasive reinterventions

· To compare the duration of hospital stay

· To compare quality of life

2.3 Primary efficacy endpoint

· Frequency of disease recurrence (24 months of follow-up)

2.4 Secondary endpoints

· Time to death (Overall survival)

· Intraoperative blood loss

· Number of patients requiring blood transfusions

· Need for portal triad clamping
· Operation time

· Perioperative morbidity

· In-hospital mortality

· Need for invasive reinterventions

· Postoperative hospital stay 

· Quality of life

2.5 Assessment of endpoints

2.5.1 Time to death (Overall survival)

Time from date of resection of colorectal liver metastases to date of death due to colorectal cancer

2.5.2 Intraoperative blood loss [mL]

Intraoperative blood loss will be measured according to the blood collected in the suction containers from the timepoint of skin incision until closure of the skin. Spilling water and ascites will be subtracted. Furthermore, swabs will be squeezed and their content will also be sucked and added to the fluid collected in the suction containers. Central venous pressure will be lowered below 5 cmH2O for the transection period.

2.5.3 Number of patients requiring blood transfusions
Administration of blood transfusions is documented for the intraoperative and postoperative period until 48 hours postoperatively. Documentation includes number of patients who received blood transfusions as well as amount of transfused packed red blood cells (PRBC) [units].

2.5.4 Need for portal triad clamping
Need for portal triad clamping will be documented for both study groups.

2.5.5 Operation time [min]

Time from skin incision until placement of last skin staple/suture
2.5.6 Perioperative morbidity
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Perioperative complications will be assessed according to the grading system published by Dindo et al.21
[image: image1]Furthermore, the following set of predefined complications will be considered as adverse events and documented separately:

Posthepatectomy hemorrhage: Drop of hemoglobin >3 g/dl (after 6 hours after the end of surgery) and/or any postoperative transfusion of PRBCs for a falling hemoglobin and/or the need for reintervention (i.e. embolization and/or re-laparotomy)

Postoperative biliary leakage: Presence of bile fluid (bilirubin level > twice the serum level) in the abdominal cavity or drains > 48 hours beyond the end of surgery or the need for reintervention (i.e. interventional drainage and/or relaparotomy due to bile fluid collections or biliary peritonitis).

Further biliary complications: Biliary complications such as postoperative biliary stricture detected via ERCP and/or MRCP

Intraabdominal fluid collection/abscess: Intraabdominal fluid collection detected on any imaging modality (e.g. ultrasound, CT scan) associated with abdominal discomfort/pain and/or elevation of infectious parameters.

Posthepatectomy liver failure: Postoperative deterioration of the liver’s synthetic, excretory, and detoxifying functions ≥ day 5: 

· Increased INR or need of coagulation products (FFP, coagulation factors) to normalize the INR

· Serum bilirubin ≥ twice upper limit of normal

· Encephalopathy
Pneumonia: Pulmonary infection with evidence of increased infection parameters (CRP > 2mg/dl and/or leukocytes > 10 0000/ml) which are unlikely to be caused by a different pathologic process and evidence of pulmonary infiltrates on chest x-ray, requiring antibiotic therapy. 

2.5.7 In-hospital mortality
Death due to any cause within the patients initial hospital stay.
2.5.8 Need for Invasive re-interventions
Invasive re-interventions such as placement of interventional drains, ERCP with stent placement, and re-laparotomy within 30 days after the index operation or during patients’ initial hospital stay.

2.5.9 Postoperative hospital stay [days]

Day of operation until day of discharge.

2.5.10 Quality of life
Quality of life is assessed preoperatively and three months after surgery using the validated EuroQoL 5 questionnaire.
3 Trial Design

This is a prospective randomized, controlled, patient and observer blinded trial with two parallel study groups. 

This trial is designed to show that routine hilar lymphadenectomy compared to no routine lymphadenectomy improves the rate of disease recurrence within 2 years after surgery in patients undergoing resection of CRC liver metastases. 

The following hypothesis will be tested:

H0: The rate of disease recurrence within 2 years after surgery is equal in both study groups.


π EQ \s\do3(A) = π  EQ \s\do3(B)
H1: The rate of disease recurrence within 2 years after surgery is different between both groups.


π  EQ \s\do3(A) ( π  EQ \s\do3(B)
Patients scheduled for resection of colorectal liver metastases will be screened for inclusion into the trial. Informed consent is obtained at least on the day before surgery and patients meeting the eligibility criteria will be enrolled into the study. Just before laparotomy patients will be randomized (preoperatively) in a 1:1 ratio into one of the two study arms. Patients with up to two residual lesions will also be randomized, if these are considered for postoperative local treatment (e.g. radiofrequency ablation; RFA) with curative intent. However, in case of macroscopically enlarged and firm lymph nodes in the hepatoduodenal ligament routine lymphadenectomy will be carried out irrespective of the allocated treatment group.These patients will be included in the intention-to-treat analysis.

After the operation patients will be followed at regular intervals. Administration of adjuvant chemotherapy is left at the discretion of the executing medical oncologist, as is the choice of the chemotherapy regimen. However, therapy according to current guidelines (e.g. the S3-guideline for colorectal cancer) is strongly recommended.22 Use of adjuvant chemotherapy and the administered chemotherapy protocol will be documented and included as a factor in the final analyses.
4 STandardization of CARE
Patients’ intra- and perioperative care will be standardized and kept identical except for performance of routine hilar lymphadenectomy. 

Patients receive combined neuraxial and general anaesthesia. However, general anesthesia alone may be chosen, if neuraxial anesthesia is not considered safe by the executing anesthesiologist and lack of patient consent. 
Following laparotomy via an extended right subcostal incision, a bilateral subcostal incision (with or without vertical midline extension) or a reversed L-shaped incision from xiphoid to the tip of the twelfth right rib the abdomen is initially explored for extrahepatic disease. Intraoperative ultrasound of the liver is carried out regularly to exclude previously undetected lesions. Transection of the hepatic parenchyma is carried out under low central venous pressure (< 5 mmHg). Resections are performed without routine use of hepatic inflow control (i.e. portal triad clamping). However, inflow control may be used, if considered necessary by the surgeon and will be documented as a secondary endpoint. Argon beam coagulation is applied to stop minor oozing once resection is completed and sealants may be used, if deemed necessary by the executing surgeon. In case hemostasis is considered secure, easy-flow drains are placed in the subphrenic and subhepatic space and the abdomen is closed in a standardized manner. After the end of surgery patients are monitored for at least six hours in the recovery room and then transferred to the regular ward, in case they are in stable condition. 

5 Trial Interventions
5.1 Group A: No routine hilar lymphadenectomy
Resection of colorectal liver metastases without routine hilar lymphadenectomy. However, patients with macroscopically enlarged lymph nodes undergo lymphadenectomy in accordance with current guidelines at the Department of Visceral, Thoracic and Vascular Surgery, University Hospital Carl Gustav Carus Dresden. These patients will be analyzed in the intention-to-treat population.

5.2 Group B: Routine hilar lymphadenectomy
First, exploration of the abdomen and intraoperative ultrasound are performed to assess the extent of intrahepatic and potential extrahepatic disease and to confirm resectability. 

Hilar lymphadenectomy is performed before actual resection of the colorectal liver metastases. Following cholecystectomy in a fundus-first fashion, hilar lymphadenectomy is carried out including defined groups of lymph nodes (nomenclature of the lymph nodes according to the Japanese classification of gastric cancer23).  The groups of lymph nodes at the following sites will be resected (Figure 1): 

  - Common hepatic artery [No. 8a and 8b]

  - Coeliac trunk [No. 9]

  - Hepatoduodenal ligament, hepatic artery [No. 12a]

  - Hepatoduodenal ligament, portal vein/bile duct [No. 12b and 12p]

[image: image2.emf]
Figure 1: Lymph node groups according to the Japanese classification of gastric cancer23
6 Trial Duration and Schedule

Recruitment of patients is expected to last 60 months. The first patient and the last patient will be enrolled in February 2010 and January 2015, respectively. 

	Inclusion of first subject:
	February 2010

	Inclusion of last subject:
	January 2015

	End of trial last subject:
	January 2017

	Database Closure:
	May 2017

	Statistical Analysis:
	July 2017

	Report:
	Fourth quarter 2018


7 SELECTION OF SUBJECTS

Patients scheduled for resection of colorectal cancer liver metastases. Patients undergoing simultanous resection of the primary tumor together with liver metastases may also be enrolled in the trial.

Key inclusion criteria:
· Patients scheduled for curative (R0) resection 

· No evidence of extrahepatic disease

· No history of previous hilar lymphadenectomy

· Age equal or greater than 18 years

· Written Informed consent

Key exclusion criteria: 

· Expected lack of compliance

· Impaired mental state or language problems 
· History of another primary cancer, except:
· Curatively treated in situ cervical cancer or curatively resected non-melanoma skin cancer 

· Other primary solid tumour curatively treated with no known active disease present and no treatment administered for ≥ 5 years prior to randomisation

8 Criteria for patient withdrawal and study termination

8.1 Patient withdrawal
Patients are free to withdraw from the study at any time without providing any reason. In general, patients may withdraw from the trial for the following reasons:

· At their own request or at request of the legal representative

· In the investigator’s opinion, continuation of the trial is detrimental to the patient’s well-being

The reason for patient withdrawal will be documented in the CRF and in the patient’s medical records. Patients must be followed up and as far as possible. All scheduled study visits and assessments (follow-up) must be carried out and documented. 

All ongoing Serious Adverse Events (SAEs) of withdrawn subjects have to be followed up until no more signs and symptoms are verifiable or the subject is on stable condition.

8.2 Study termination
A premature termination of the study is at the discretion of the principal investigator together with the steering committee and the responsible biostatistician and may occur in any of the following events:

· Medical or ethical reasons affecting continuation of the study (e.g. the incidence or severity of 
SAEs indicating a potential health hazard caused by either of the study treatments
· Insufficient patient recruitment
· External evidence demanding a termination of the trial.
The independent ethics committee has to be informed about termination of the trial. 

8.3 Steering committee
The steering committee supervises the implementation of the trial and will make recommendations for early termination, modifications or continuation of the trial, if necessary. The steering committee is informed continuously of SAE.
Members of the steering committee:

Markus W. Büchler 
Markus.Buechler@med.uni-heidelberg.de

Moritz Koch

Moritz.Koch@uniklinikum-dresden.de

9 Methods against Bias

9.1 Randomization
Patients are screened consecutively and all eligible patients are included into the trial. To achieve comparable groups and ensure allocation concealment patients are randomly allocated to the study groups. Randomization is carried out preoperatively after the patient entered the operating room and just before laparotomy. Patients who are scheduled for liver resection with up to two residual lesions will also be randomized, if these are considered for postoperative local treatment (e.g. radiofrequency ablation; RFA) with curative intent. Randomization is carried out using opaque and sealed envelopes that are consecutively numbered. Block randomization will be performed for each centre to achieve equal group sizes per centre. The details of randomization will be kept safe and confidential.
Subjects withdrawn from the trial retain their identification codes (e.g. randomization number). New subjects receive a new identification code.

9.2 Blinding

Patients are blinded for the study intervention. Blinding of the surgeon and people in the operating room is not feasible. Therefore a third party blinded to patients’ allocated treatment group assesses postoperative outcomes. 

9.3 Standardization of care

To assure comparable treatment of patients, all surgeons who participate in this trial, will be instructed on both study interventions. Intra-and perioperative care is standardized and kept identical for both study arms except for routine hilar lymphadenectomy. Patients will be followed regularly (every three months) at the outpatient clinic of the Department of Visceral, Thoracic and Vascular Surgery, University Hospital Carl Gustav Carus Dresden. Patients who are not treated postoperatively at these institutions will be followed by telephone visits. Furthermore, the primary care physicians (and the medical oncologist in charge) will be contacted to obtain follow-up information. There is currently no consensus on the benefit of adjuvant chemotherapy after resection of colorectal liver metastases with curative intent. While administration of adjuvant chemotherapy will therefore be at discretion of the executing medical oncologist, adjuvant chemotherapy will be included as factor in the analysis of covariance.  

10 Trial implementation

Patients scheduled for resection of colorectal liver metastases are screened consecutively for inclusion into the trial. All patients screened for the RELY-Trial are documented in the screening log. Patients meeting the inclusion criteria are enrolled in the trial. Informed consent has to be obtained at least on the day before surgery. Study visits within the RELY-Trial are displayed in Table 2. 

Table 2: Flow chart of the RELY-Trial

	
	Screening
	Intervention
	Follow Up

	
	Visit 1

(up to 5 days before surgery)
	Visit 2

(day of surgery)
	Visit 3

(POD 2)
	Visit 4

(POD 7 or day of discharge)
	Visit 5

(three months after surgery)
	Visit 6 - 13

(every three months)

	Eligibility criteria

Informed consent


	•
	
	
	
	
	

	Medical history

Demographics

Disease characteristics
	•
	
	
	
	
	

	Physical examination


	•
	
	
	
	
	

	Laboratory tests


	•
	
	•
	•
	
	

	Randomization
	
	•
	
	
	
	

	Trial intervention
	
	•
	
	
	
	

	Intraoperative parameters


	
	•
	
	
	
	

	Postoperative parameters


	
	
	•
	•
	
	

	Quality of life


	•
	
	
	
	•
	

	Course of disease
	
	
	
	
	•
	•


Past/current medical history:
past/current medical/surgical history, previous resection of liver 


metastases from CRC

Demographics:
age [years], gender, ASA-class

Disease characteristics:
stage of primary tumor, Time to liver metastases [months], number of liver metastases, size of largest metastasis [cm], CEA level, Uni/bilobar metastases, MSKCC Score 

Physical examination:
height [m], body weight [kg]

Laboratory tests:
see Table 3

Intraoperative parameters:
intraoperative blood loss, intraoperative PRBC transfusion, operating time, CVP, use of portal triad clamping, type of resection, mortality

Postoperative parameters:
postoperative RPBC transfusion (until 48h), postoperative complications/morbidity, duration of hospital stay, duration of IMC/ICU stay, re-interventions, mortality

Quality of life:
Preoperatively and three months after surgery by visit, mail or phone call

Course of disease:
Disease recurrence (intra- and extrahepatic), death due to disease, death due to other reason

Table 3: Laboratory tests performed within the RELY-Trial

	Category
	Laboratory tests 

	Hematology
	Small blood count 

	Electrolytes
	Sodium, potassium, calcium, chloride

	Renal
	Creatinine, urea

	Hepatic
	Aspartate aminotransferase (ASAT), Alanine aminotransferase (ALAT), Gamma glutamyl transpeptidase (GGT), Albumin, Bilirubin, Bilirubin and hemoglobin drain (daily), Alkaline phosphatase (AP)

	Coagulation
	Quick’s time, International normalized ratio (INR)

	Infectious parameters
	White blood count, C-reactive protein


11 Assessment of safety

A set of predefined complications will be considered as adverse events and documented in the RELY-Trial (see 2.5.6). Furthermore, serious adverse events (SAE) will be documented. A SAE is defined as any adverse event occurring at any time during the period of observation, that

· results in death,

· is life-threatening,

· requires or prolongs hospitalization, or

· results in persistent or significant disability or incapacity.

SAE have to be reported to the principle investigator by the responsible physician within 24 hours or not later than the following working day. The principle investigator is responsible for reporting serious SAE to the independent ethics committee, if patients’ safety is impaired.

11.1 Documentation of (Serious) Adverse Events:
Adverse events that occur during the period between signature of the informed consent and patient’s discharge from the hospital are documented in the CRF. All SAE must be documented on a "serious adverse event form” in the CRF.

The SAE form contains the following information: name of attending physician, description of the SAE (event, beginning and duration, severity, outcome, causality to trial intervention, therapy/interventions taken), consequence for the trial, and dated signature of the attending physician.

11.2 Classification of Serious Adverse Events:
Classification of Intensity

Mild:
Temporary event which is tolerated well by the subject

Moderate:
Event which results in discomfort for the subject and impairs his/her normal activity

Severe:
Event which results in substantial impairment of normal activities of subject

Classification of outcome:

Ongoing: Signs and symptoms of the SAE still exist.
Recovered completely: All signs and symptoms of SAE have disappeared.

Recovered with sequelae: Acute signs and symptoms of SAE have disappeared; sequelae caused by the SAE still exist.

Death: The SAE has caused the death of the patient. If a subject has suffered from more than one SAE, only outcome for the SAE directly responsible for death is classified as ‘death‘, the other SAEs are classified according to their specific outcome.

Unknown: The outcome is not known or is implausible and there is no possibility to complete or verify the information.

Classification of Causality:

Unrelated: An SAE that does not follow a reasonable temporal sequence from trial treatment and that is likely to have been produced by the subject’s clinical state, other modes of therapy or other known etiology.

Possibly related: An SAE that has a reasonable possibility that the event may have been caused by trial treatment. The SAE has a timely relationship to the trial treatment(s); however, follows no known pattern of response, and an alternative cause seems more likely or there is significant uncertainty about the cause of the event.

Probably related: An SAE that has a reasonable possibility that the event is likely to have been caused by trial treatment. The SAE has a timely relationship to the trial treatment(s) and follows a known pattern of response, but a potential alternative cause may be present.

Definitely related: If there is a reasonable possibility that the event may have been caused by trial treatment. A certain event has a strong temporal relationship and an alternative cause is unlikely.
Not assessable: There is insufficient or incomplete evidence to make a clinical judgment of the causal relationship to the trial treatment. 
Classification of Action
None:

No action taken

Drug treatment:
Newly-prescribed medication or change in dose of a medication

Others:

Other countermeasures, e.g. an operative procedure

11.3 Reporting of Serious Adverse Events 
Serious adverse events have to be reported by the attending physician to the principal investigator within 24 hours after the SAE becomes known. 

Prof. Dr. med. Jürgen Weitz

Department of Visceral, Thoracic and Vascular Surgery
University Hospital Carl Gustav Carus

University of Technology Dresden

Fetscherstraße 74, 01307 Dresden, Germany

Phone
+49-(0)351-458-2742
Fax

+49-(0)351-458-4395
Email

juergen.weitz@uniklinikum-dresden.de
The initial report must be as complete as possible including details of the current illness and (serious) adverse event and an assessment of the causal relationship between the event and the trial treatment. 

12 STATISTICAL CONSIDERATIONS

12.1 Statistical methods
Statistical methods are used to assess the quality of data, homogeneity of treatment groups, endpoints and safety of the two intervention groups. The confirmatory analysis is performed on the basis of an intention-to-treat (ITT) population and with respect to ITT principles.

Categorical data are summarized by means of absolute and relative frequencies (count and percent). Continuous data are presented by means of the following summary statistics: the number of observations, arithmetic mean, standard deviation, minimum, median and maximum. Wherever appropriate, data are visualized by box-whisker plots or histograms. The primary efficacy endpoint is amount of intraoperative blood loss. The underlying two sided null-hypothesis is that both study interventions lead to similar disease recurrence rates:

H0: ( EQ \s\do3(A) = ( EQ \s\do3(B)
The alternative is that one intervention performs better than the other:

H1: ( EQ \s\do3(A) ( ( EQ \s\do3(B) 

A confirmatory intention to treat analysis (2-sided test), including all patients as randomized, is performed on the disease recurrence rates between the two groups. Binary logistic regression analysis is used to detect possible treatment differences with disease recurrence as dependent variable, age at surgery, MSKCC score and adjuvant chemotherapy as covariates. The sample size calculation is based on a two-sided (²-test, and it can be assumed that evaluation with logistic regression analysis has the same or even higher power.

Secondary endpoints will be analyzed in an exploratory way, using appropriate statistical methods based on the underlying distribution of the data. Sensitivity analysis will be conducted including per-protocol population and center as additional covariates in the logistic regression model. All analysis will employ SAS( Version 9.1 or higher.

12.2 Sample size calculation
The sample size is based on the primary outcome parameter and the primary analysis. Clinical studies on patients undergoing resection of colorectal liver metastases showed recurrence rates of 50% at two years.24-26 To detect a clinically relevant absolute difference in reduction of disease recurrence of 20% with significance (=5% and a power of (1-()=80% n=186 patients have to be randomized in the study (n=93 patients per group). Considering a drop-out rate of 20% (perioperative mortality, unresectable disease, loss to follow-up) mortality within 2 years due to underlying disease the total sample size accounts for n=224 patients.
13 Data Management

13.1 Data collection
The investigator or a designated representative must enter all protocol-required information in the case report form (CRF). The CRF should be completed as soon as possible after the information is collected, preferably on the same day when a trial subject is seen for an examination, treatment, or any other trial procedure. The reason for missing data should be provided. The investigator is responsible for ensuring that all sections of the CRF are completed correctly and that entries can be verified in accordance with the source data. 

The completed CRF must be reviewed and signed by the investigator named in the trial protocol or by a designated sub-investigator. The principle investigator will retain originals of all CRF at the end of the trial.

13.2 Quality control (Monitoring)

Monitoring within the RELY-Trial is carried out by an independent investigator at the Department of Surgery, University of Heidelberg, who is not involved in the trial and in completing the CRFs. The basic data of all participating patients are completely checked, i.e. patient number, initials, and the availability of signed informed consent. For a proportion of 10% of the study participants (randomly selected) a complete check of all data in the CRF (i.e. a 100% clinical source data verification; SDV) is carried out. The extent of further SDV is dependent on the quality of the data and occurrence of protocol violations.
14 Ethical considerations

14.1 Patient protection
The responsible investigator will ensure that this study is conducted in agreement with either the Declaration of Helsinki (Tokyo, Venice, Hong Kong, Somerset West and Edinburgh amendments) or the laws and regulations of the country, whichever provides the greatest protection of the patient.

The protocol has been written, and the study will be conducted according to the ICH Harmonized Tripartite Guideline for Good Clinical Practice (ref: http://www.ifpma.org/pdfifpma/e6.pdf).

The protocol is approved by the local independent ethics committee.

14.2 Informed consent
All patients will be informed of the aims of the study, the possible adverse events, the procedures and possible hazards to which he/she will be exposed, and the mechanism of treatment allocation. They will be informed as to the strict confidentiality of their patient data, but that their medical records may be reviewed for trial purposes by authorized individuals other than their treating physician. 

The patient's consent must be confirmed at the time of consent by the patient’s or his/her legally authorized representative’s personally dated signature. The signed consent document is kept by the investigator. A copy of the signed consent document is handed out to the subject or the subject's legally authorized representative. 

It will be emphasized that the participation is voluntary and that the patient is allowed to refuse further participation in the protocol whenever he/she wants. This will not prejudice the patient’s subsequent care. Documented informed consent must be obtained for all patients included in the study before they are registered or randomized in the study. This must be done in accordance with the national and local regulatory requirements.

15 Regulatory obligations

15.1 Independent Ethics Committee (IEC)

Prior to the start of the trial the protocol, the informed consent form, and other written subject information must be submitted to the IEC for written approval. Formal approval by the EC should preferably mention the title of the trial, the trial code, the trial site, and any other documents reviewed. It must mention the date on which the decision was made and must be officially signed by a committee member.

Following IEC approval all subsequent protocol amendments and changes to the informed consent document must be approved by the IEC. The EC must be informed of the end of the trial.

The investigator must keep a record of all communications with the IEC and the regulatory authorities.

15.2 Patient confidentiality
It is the responsibility of the investigator to maintain patient’s confidentiality. During the trial, patients will be identified solely by means of their initials, age and individual identification code (screening number, randomization number). Trial findings will be stored in accordance with local data protection law/ICH GCP Guidelines and will be handled in strictest confidence. For protection of these data, organizational procedures are implemented to prevent distribution of data to unauthorized people. 

In accordance with local data protection law/ICH GCP Guidelines, it is required that the investigator and institution must permit authorized representatives (e.g. monitor), regulatory agency(s), and the IEC to inspect the patient-related data collected during the trial. 

The investigator will maintain a personal subject identification list (screening numbers with the corresponding subject names) to enable records to be identified.
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TABLE 1.

Classification of Surgical Complications

Grade

Definition

Grade | Any deviation from the normal postoperative course without the need for pharmacological treatment or
surgical, endoscopic, and radiological interventions
Allowed therapeutic regimens are: drugs as antiemetics, antipyretics, analgetics, diuretics, clectrolytes, and
physiotherapy. This grade also includes wound infections opencd at the bedside
Grade 1T Requiring pharmacological treatment with drugs other than such allowed for grade I complications
Blood transfusions and total parenteral nutrition are also included
Grade 111 Requiring surgical, endoscopic or radiological intervention
Grade Illa Intervention not under general anesthesia
Grade Ilb Intervention under gencral anesthesia
Grade IV Life-threatening complication (including CNS complications)* requiring IC/ICU management
Grade IVa Single organ dysfunction (including dialysis)
Grade Vb Multiorgan dysfunction
Grade V Death of a patient
Suffix “d” If the patient suffers from a complication at the time of discharge (sce examples in Table 2), the suffix “d”

(for “disability”) is added to the respective grade of complication. This label indicates the need for a
follow-up to fully evaluate the complication.

*Brain hemorrhage, ischemic stroke, subarrachnoidal bleeding, but excluding transient ischemic attacks.
CNS, central nervous system; IC, intermediate care; ICU, intensive care unit.
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