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Synopsis

	Acronym
	

	Title
	Additive effect of Roux-en Y Gastric Bypass to preoperative Very low calory diet on non-alcoholic fatty liver diseases (NAFLD, NASH) – A randomized controlled trial


	Trial registration number
	

	Patient groups
	non-alcoholic fatty liver disease (NAFLD) and non-alcoholic steatohepatitis (NASH) and BMI > 35 kg/m²

	Objectives
	To investigate the additive short-term effect of Roux-en-Y gastric bypass (RYGB) in addition to verly-low calorie diet vs. only standardized very-low calorie diet in patients with non-alcoholic fatty liver disease (NAFLD) and non-alcoholic steatohepatitis (NASH)

	Trial design
	Prospective randomized controlled single-center trial

	Interventions
	Experimental intervention

Roux-en-Y gastric bypass + standardized very-low calorie diet
Control intervention

standardized very low calorie diet

	Eligibility criteria
	Key inclusion criteria:
· Patients scheduled for RYGB
· BMI >35 kg/m2
· Age equal or greater than 18 years

· Age equal or lower than 65 years

· NAFLD-fibrosis-Score equal or greater than -1.455

· Informed consent

Key exclusion criteria: 

· Secondary causes of steatosis

· Daily alcohol consumption of more than 10g in female / 20g in male

· Binge drinking of alkohol

· Impaired mental state or language problems 
· Pregnancy
· Expected lack of compliance

	Primary endpoint
	Change in NASH activity score (NAS)

	Secondary endpoint(s)
	- laboratory parameters (small blood count, AP, gamma-GT, Bilirubin, ALT, AST, Albumin, PT, Choline esterase, blood sugar, HbA1c)
- change in NAS components

     ~ steatosis

     ~ lobular inflammation

     ~ hepatocyte ballooning

- change in fibrosis
- change in estimated percentage of liver fat 

- Body weight

- NAFLD Fibrosis score
- Change in Fibrosis (Kleiner Scale)

	Sample size
	- to be assessed for eligibility: 300
- to be allocated to trial: 150 (including 10% drop-out rate)

- to be analysed: 134

	Trial sites (planned)
	1

	Trial duration
	First patient in to last patient out (months): 18
Duration of the entire trial (months): 18

	Baseline Visit
	Patient recruitment during planning of surgery

- Inclusion/exclusion criteria

- Physical exam

- Blood draw (1x EDTA, 1x Li-Heparine, 1x Citrate and 2x EDTA large, 2x Li-Heparine, 2x Serum Gel for Biobank)

- Medical History

- Medication

- NAFLD Fibrosis Score

- Informed Consent

- Hand strength

	Visits Group A (Biopsy prior to and during Surgery)
	Visit 1 2 weeks prior to surgery

- Physical exam

- Blood draw (indentical to baseline visit)

- Medication

- NAFLD Fibrosis Score

- NAS

- Hand strength

- Semi-Quantitive Kleiner Scale

- 5 Ultrasound guided Liver biopsies

Visit 2 day of surgery

- Physical exam

- Blood draw (indentical to baseline visit)

- Medication

- NAFLD Fibrosis Score

- NAS

- Hand strength

- Semi-Quantitive Kleiner Scale

- Intraoperative Biopsy

	Visits Group B (Biopsy during and 2 weeks after surgery)
	Visit 1 during surgery

- Physical exam

- Blood draw (indentical to baseline visit)

- Medication

- NAFLD Fibrosis Score

- NAS

- Semi-Quantitive Kleiner Scale

- Hand strength

- Intraoperative Biopsy

Visit 2 2 Weeks after surgery

- Physical exam

- Blood draw (indentical to baseline visit)

- Medication

- NAFLD Fibrosis Score

- NAS

- Hand strength

- Semi-Quantitive Kleiner Scale

- Intraoperative Biopsy


Abbreviations

	ALT
	alanine transaminase

	AP

AST
	Alcalic Phosphatase

aspartate transaminase

	BMI
	body mass index

	cm
	centimetre

	CRF
	clinical record file

	g
	gram

	GCP
	good clinical practice

	ICH
	International Council for Harmonisation of Technical Requirements for Pharmaceuticals for Human Use

	IEC
	independent ethic committee

	kg
	kilogram

	m
	meter

	mm
	millimetre

	n
	number

	NAFLD
	non-alcoholic fatty liver disease

	NAS
	NASH activity score

	NASH
	non-alcoholic steatohepatitis

	PT

RYGD
	Prothrombin Time

Roux-en-y-Gastric-Bypass

	SAE
	serious adverse event

	SDV
	source data verification

	VLCD
	very low calory diet
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Introduction

While the effects of bariatric surgery on diabetes have been in the focus of research for several years, the impact of surgery on liver disease still finds less attention. The most common chronic liver disease worldwide with 30% prevalence in adults is the Non-alcoholic fatty liver disease (NAFLD) whilst the prevalence of NAFLD is even higher with 70-90% in patients with a BMI over 35 kg/m21


[ ADDIN EN.CITE ]

 ADDIN EN.CITE 
[2, 3]
. In routine liver biopsies of patients undergoing bariatric surgery, a prevalence of up to 59% for NASH could be measured4[]
. Steatosis itself was seen in 79% of patients undergoing routine biopsy during bariatric surgery5[]
. 
The majority of patients with NAFLD have simple steatosis but in up to one third of patients, NAFLD progresses to its more severe form nonalcoholic steatohepatitis (NASH). NASH is characterized by liver inflammation and injury thereby determining the risk to develop liver fibrosis and cancer 
 ADDIN EN.CITE 
[6, 7]
. NAFLD has become a leading cause of chronic liver disease. Further, obesity has proven to be an independent risk factor for NAFLD8[]
. Increasing levels of NAFLD gain even more relevance when considering that NASH already is the second leading cause for necessity of liver transplantation
 ADDIN EN.CITE 
[9]
. NASH is currently diagnosed via the gold standard of liver biopsy10[]
. 
Studies showed beneficial effects on liver injury after bariatric surgery with improvement of the histopathological aspects of NAFLD and NASH including steatosis, inflammation, ballooning, degeneration and fibrosis 
 ADDIN EN.CITE 
[11-13]
. Wree et al. describes a bettering  of preoperatively elevated serum levels of triglycerides, ApoCIII and several free fatty acids, which were closely correlated to preoperative histological signs of liver injury as early as six weeks after bariatric surgery 14[]
. In addition Mummadi et al showed that steatosis, steatohepatitis, and fibrosis improve or completely resolve in the majority of patients after bariatric surgery-induced weight loss. 15[]
.
The question remains whether these improvements are only due to weight loss or whether additional metabolic effects of the RYGB are responsible. 
Studies investigating the effect of weight loss without bariatric surgery also reported an improvement of NAFLD. A study investigated the effect of  Very low-calorie diet (VLCD) on NAFLD by Lin et al showed a 41.5% improvement rate 14[]
 and Arai et al observed an improvement in AST and ALT following  a VLCD 14[]
. Wang et al. already showed that RYGB seems to be more effective in treatment of NASH in a mouse model
 ADDIN EN.CITE 
[16]
.
In current study, we aim to examine additive effects of metabolic surgery to preoperative very low calory diet on non-alcoholic fatty liver diseases. 
Trial Objectives and Endpoints

Primary Objective 

The primary objective of this protocol is to study how much a combination of Roux-en-y-gastric bypass surgery and very low-calorie diet changes level of NASH activity when compared to very low-calorie diet alone. Pre- and post-interventional liver biopsy specimens are compared in patients receiving a VLCD alone or RYGB and VLCD. This leaves one group of patients receiving a liver biopsy prior to VLCD and after VLCD and the other group to receive the first biopsy after initial VLCD and the second biopsy after surgery.
Secondary Objectives 

Secondary objectives of this study are to evaluate changes in laboratory parameters releated to NASH / NAFLD (transaminase, platelets, etc., see above) and the NAFLD fibrosis score. Furthermore, a histological subanalysis of changes in NAS components will by carried out (i.e. change in steatosis, lobular inflammation, hepatocyte ballooning, change in fibrosis). Percentage of liver fat will be estimated via histological analysis. Body weight will also be documented.  
Primary efficacy endpoint

- change in NASH activity score (NAS)
Secondary endpoints

- Change laboratory parameters (small blood count, AP, gamma-GT, Bilirubin, ALT, AST, Albumin, PT, Choline esterase, blood sugar, HbA1c)
- Change in NAS components

     ~ Steatosis
     ~ Lobular inflammation

     ~ Hepatocyte ballooning

- Change in fibrosis
- Change in liver fat percentage

- Change in Body weight

- Change in NAFLD fibrosis score

- Change in Fibrosis (Kleiner Scale)

- Change in NAS 
Assessment of endpoints

- NAS will be assessed as described below

- Assessment of laboratory parameters will be carried out using standard laboratory procedures 

Trial Design

This is a prospectivesingle-center randomized, controlled trial with two parallel study groups. The study will be coordinated by the Department of Surgery, Universitätsmedizin Mannheim. This trial is designed to show the early metabolic effect of Roux-en-Y-gastric bypass and VLCD in comparison to VLCD alone on NAFLD /NASH by reduction of NAFLD Activity Score (NAS).

The following hypothesis will be tested:

H0: No difference between the two study groups in the mean of the primary variable “NAS reduction”

H1: “NAS reduction” is different between both groups.

Patients will be recruited from one hospital where they will undergo surgery. Patients scheduled for elective Roux-en-y gastric bypass will be screened for inclusion into the trial. Patients meeting the eligibility criteria mentioned above will be enrolled into the study. Informed consent is obtained prior to randomization. Following study enrollment patients will be randomized into one of the two study groups. The randomization procedure is performed by a web-based randomization system. Randomisation is stratified by gender. 
Baseline Visit (Groups A and B): 

During the baseline visit, the patient will be recruited if inclusion critera are met. The first visit will include a blood draw (Li-Heparine, EDTA and Citrate for inclusion criteria and 2x EDTA, 2x Li-Heparine and 2x Serum-Gel for storage in the Biobank), a physical exam, documentation of medical history and current symptoms as well as documentation of current medication. Hand strength ans gastroscopy results will also be documented. 

Visit 1 – Group A

During Visit 1 in Group A (Biopsy prior to surgery and during surgery), we will again perform a blood draw (identical to above), document any changes in physical exam, medication and symptoms and will measure hand-strength. Furthermore, five liver biopsies will be taken via ultrasound guidance and will then be sent to the department of pathology and the local biobank. 
Visit 2 – Group A

During Visit 2 in group A prior to sugery the following will be performed: blood draw (identical to baseline visit), documentation of changes in physical exam, medication, and symptoms. We will measure hand-strength and the patient will then undergo surgery. During surgery, biopsies will be taken and sent to the department of pathology and the local biobank. 

Visit 1 – Group B

During Visit 2 in group B prior to sugery the following will be performed: blood draw (identical to baseline visit), documentation of changes in physical exam, medication, and symptoms. We will measure hand-strength and the patient will then undergo surgery. During surgery, biopsies will be taken and sent to the department of pathology and the local biobank. 

Visit 2 – Group B

During Visit 2 in Group B, changes in physical exam, medication and symptoms will be documented and hand-strength will be measured. Blood samples (identical to baseline visit) will be drawn. Then, the patient will receive five liver biopsies under ultrasound guidance, which will be sent to the department of pathology and the local biobank.

Standardization of care
Very low calory diet

The VLCD to be used in the study is a very low-energy diet (for example Optifast 800; Nestlé HealthCare Nutrition GmbH, Frankfurt, Germany or other, similar products for a very low-calorie diet) designed to replace 3 meals per day. To replace 3 meals, 5 shakes per day have to be consumed, which provides 800 kcal, (including 70 g of protein, 15 g of fat, and 100 g of carbohydrates) plus the recommended daily allowance of essential vitamins, minerals, and trace elements. As an alternative, a VLCD can be personalized with a dietician with similar products.
Percutaneous Liver Biopsy

The patient is placed in a supine position with the right side of their body adjacent and parallel to the right edge of the bed, right hand positioned behind the head.

Percutaneous liver biopsy is performed under real time ultrasonography guidance.

First, the skin is prepped with Chlorhexidine solution or povidone-iodine and sterile drapes are placed.

To ensure that the biopsy area is well anaesthetized, a liberal amount of lidocaine 2% (without adrenaline) is inﬁltrated, ﬁrst subcutaneously, then intramuscular, and ﬁnally down to the peritoneum and the liver capsule. Local ansesthesia will be performed carefully into each layer to minimize pain or discomfort during/after the procedure.
An automatic, spring- loaded, 16 gauge, true cut, Bard® needle is used to attain the biopsy.

A true cut needle is an obturator with a pointed end that has a cannula integrated into an all-in-one design.

Under ultrasonagraphy guidance, the device is advanced 2-3cm into the liver substance in a closed position. The obturator is then advanced while holding the outer cutting sheath steady. Finally, the sheath is advanced to cut the liver and the whole assembly is withdrawn. The entire manoeuvre usually takes 3s to obtain a specimen of 1mm in diameter and 2cm in length.

Five biopsies will be needed to have a qualitatively good analysis. Biopsies will be taken from three different, randomly choosen sites on accesible regions of the right liver lobe.

The obtained specimen is placed in a 10% formaldehyde solution.
If three biopsies are sufficient, the remaining biopsies will be stored in the Biobank at -80°C for further analyses if needed. 
Pathohistological Analysis and Scoring

After processing two histochemcial stains, (Hematocylin and Eosin & Fouchet stain) the biopsies will be analyzed and interpreted by a board-certified pathologist. 

To analyse the biopsy, we will use the NAFLD Activity Score (NAS): This is the unweighted sum of scores for steatosis (0-3), lobular inflammation (0-3) and hepatocyte ballooning (0-2). The results range from 0-8.

NAFLD Activity Score (NAS)

Steatosis 0



geen steatosis

Steatosis 1



5% -33% of hepatocytes contain fat droplets

Steatosis 2



34%- 66% of hepatocytes contain fat droplets

Steatosis 3



> 66% of hepatocytes contain fat droplets

Lobular inflammation 0

no inflammation

Lobular inflammation 1

< 2 foci per 200 x field

Lobular inflammation 2

2-4 foci per 200 x field

Lobular inflammation 3

> 4 foci per 200 x field

Ballooning 0


no balloon cells

Ballooning 1


few balloon cells

Ballooning 2


many/prominent ballooning cells

Liver fibrosis will be assessed by the semi-quantitative Kleiner scale defined as follows:

F0 : normal

F1 : focal pericelluar fibrosis in zone 3


F1a  mild pericellular fibrosis in zone 3


F1b moderate pericellular fibrosis in zone 3


F1c  portal fibrosis

F2 : perivenular and pericellular fibrosis confined to zones 2 and 3, with or without portal or periportal fibrosis

F3 : bridging or extensive fibrosis with archtitectural distortion and no clear-cut cirrhosis

F4 : cirrhosis
The risk for liver fibrosis will be calculated via NAFLD fibrosis score
Parameters included: Age, BMI, IFG (Impaired Fasting Glucose) / Diabetes, ALT, AST, Platelet count, Albumin. 

Patients with a score of -1.455 or higher will be rated as “at risk” and will be included in this trial.
Trial Interventions

Control Group
Patients scheduled for RYGB receive a percutaneous liver biopsy followed by a standardized VLCD over a period of 14 d. On day 15 RYGB is performed and a second (intraoperative) liver biopsie is obtained.
Experimental Group

Patients scheduled for RYGB will receive a liver biopsy during surgery. Postoperatively, a standardized VLCD follows for 14 d. On day 15 after surgery, a second percutaneous liver biopsy will be performed.
Trial Duration and Schedule

	Finalise Protocol:
	October 2021

	Ethics application and approval:
	March 2017 – June 2017

	Inclusion of first subject:
	October 2021

	Inclusion of last subject:
	March 2023

	End of trial last subject:
	May 2023

	Postoperative assessments:
	May – July 2023

	Statistical Analysis:
	July 2023 – September 2023

	Report:
	September 2023


SELECTION OF SUBJECTS

Subject eligibility criteria 
Subjects matching the following criteria are eligible for inclusion into the clinical trial:

Key inclusion criteria:
· Patients scheduled for RYGB
· BMI >/= 35 kg/m2
· Age equal or greater than 18 years

· Age equal or lower than 65 years

· NAFLD-fibrosis-Score equal or greater than -1.455

· Informed consent

Key exclusion criteria: 

· Secondary causes of steatosis

· Daily alcohol consumption of more than 10 g in female / 20 g in male

· Binge drinking of alcohol

· Impaired mental state or language problems 
· Pregnancy
· Expected lack of compliance
Criteria for patient withdrawal and study termination

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 

· In the investigator’s opinion, if 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. 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.

Study termination
A premature termination of the study is at the discretion of the principal investigator together with the steering committee 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. 

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 about SAE.
Members of the steering committee:

Dimitri Pournaras, research fellow, North Bristol NHS Trust, Southmead Hospital, Southmead Road, Bristol, BS10 5NB, UK

Eveline Dirinck, research fellow, UZA, Wilrijkstraat 10, 2650 Edegem, Belgium

Methods against Bias

Randomization
Patients are screened consecutively and all eligible patients are included into the trial. In order to achieve comparable groups and ensure allocation concealment, patients are randomly allocated to the study groups. The details of randomisation will be kept safe and confidential. Randomization will be stratified for gender.
Subjects withdrawn from the trial retain their identification codes (e.g. randomization number). New subjects receive a new identification code.

Blinding

No blinding for patients, surgeon and physician performing the liver biopsy is intended. Blinding for final histopathological assessment is intended.
Standardization of care

See above
Assessment of safety

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 prolonged hospitalisation, 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. The principle investigator is responsible for reporting serious SAE to the independent ethics committee, if patients’ safety is impaired.

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.

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

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: 

Mirko Otto, MD

Department of Surgery
Universitätsmedizin Mannheim

Theodor-Kutzer-Ufer 1-3, D-68167 Mannheim, Germany

Phone
+49-(0)621 383-3626

Fax

+49-(0)621 383-2166

Email

mirko.otto@umm.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. 

STATISTICAL CONSIDERATIONS

Sample size calculation and statistical methods
The sample size calculation is based on the primary endpoint change in NAS. The following parameters were used for the power calculation based on published randomized controlled trials:

Mean control group: 3
Mean experimental group: 2.2
α = 0.05 (significance level of the statistical test)

β = 0.20 (corresponding to a power of 80 %)

In accordance with the above criteria a sample size of 67 patients per group was calculated. Assuming intra- and postoperative drop-outs, a total of 150 patients (75 in each group) will provide the adequate power for the statistical analysis.

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. Data evaluation takes place at the University of Mannheim.
Quality control (Monitoring)

Monitoring within the Fatty Liver-Trial is carried out by an independent investigator, who is not involved in the trial and in completing the CRFs. The basic data of all participating patients are completely checked, i.e. existing patient, patient number, initials, the availability of signed informed consent and randomization sheet. 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.
Ethical considerations

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.ich.org/products/guidelines/efficacy/efficacy-single/article/good-clinical-practice.html).

The protocol is approved by the local independent ethics committee.

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 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. 

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.

Regulatory obligations

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.

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 year of birth 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(s), 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 to enable records to be identified.
The Data will be stored safely and inaccessible to the public and anyone not involved in this clinical trial at University Hospital Mannheim. Material will be stored in the pathological department of the University Hospital Mannheim as well as the local Biobank. 
All data will be stored for 30 years. Tissue will also be stored for 30 years. 

Potential Benefits

Liver biopsy is the current gold standard for diagnosing NAFLD and it’s potential development towards NASH, fibrosis or cirrhosis10[]
. Patients undergoing liver biopsy during this clinical trial are at risk for non-alcoholic steatohepatitis, previously calculated through NASH score. These patients therefore have a formal indication for liver biopsy. Furthermore, should a biopsy show NAFLD, NASH, fibrosis or cirrhosis, patients receive monitoring and therefore possible treatment results regarding non-alcoholic fatty liver disease. Early diagnosis of fatty liver disease offers a chance to treat it early in progress. 
Potential risks

Extra blood samples will be drawn from the patient. Risks for blood draws are hematoma, bleeding, infection of puncture site as well as injury of muscle, large blood vessels and nerves. 

Risks resulting from a liver biopsy are especially bleeding, infection of the puncture site, injury of adjacent structures (especially large and small bowel, pancreas, kidney and lung), pneumothorax and allergic reaction towards the local anesthetic (lidocaine). 

The complications mentioned above can potentially lead to necessitiy of antibiotic therapy, exposure to radiation (CT-Scan and X-Ray), surgical therapy or blood transfusion. 

Overall, risk of complication is very low ranging from 0.06 – 0.32% 17[]
.
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