Submission ID #: 53913
Editor Name: Bridget Colvin
Videographer name:

Film Date: 

Authors and Affiliations: James N. Fullerton, Elisabetta Segre, Roel P.H. De Maeyer, Alexander A.N. Maini and Derek W. Gilroy, Centre for Clinical Pharmacology, Division of Medicine, University College London, London, UK
Title: Intravenous Endotoxin Challenge in Healthy Humans: an Experimental Platform to Investigate and Modulate Systemic Inflammation
Corresponding Author: james.fullerton@doctors.org.uk 
Co-authors: d.gilroy@ucl.ac.uk, a.maini@ucl.ac.uk, r.maeyer@ucl.ac.uk, Segre.elisabetta@gmail.com
A.  Will you require JoVE to record video microscopy? N
B.   Does your protocol include descriptions of software usage? N
C.  Which steps of your protocol will viewers benefit most from having filmed? 
2.1.-2.4., 2.6.-2.9., 3.1.-3.9.
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  3.1. and 3.3.-3.5.
E.  Will the filming need to take place in multiple locations? N

1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance. Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 

A. Experimental Goal (read by voice talent at JoVE):

The overall goal of this procedure is to facilitate the investigation, modeling and experimental modification of systemic inflammation and its downstream effects in humans. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Derek W. Gilroy: This method can help answer key questions about critical illness, as intravenous endotoxin challenge elicits vascular, haematological, endocrine, immunological and organ-specific alterations that mimic those observed in pathological inflammatory states.
1.2. Derek W. Gilroy: The main advantages of this technique are the ability to access and potentially pharmacologically modify both the early and late phases of inflammation triggered by a biologically relevant stimulus. 
C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.3. Roel P.H. De Maeyer: The implications of this technique extend toward the diagnosis and therapy of critical illnesses, such as sepsis, as it partially replicates clinically observed physiological and immunological alterations.
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.4. Roel P.H. De Maeyer: Helping me demonstrate the procedure will be Alexander A.N. Maini, an experienced clinician, as a minimum of at least one medically qualified investigator is required for the procedure.
1.4.1. Interview style: Author saying the above 

1.4.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.
E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.5. Procedures involving human subjects have been approved by the Research Ethics Committee at University College London
Protocol (read by voice talent at JoVE):

2. Endotoxin challenge participant preparation
2.1. On the day of the procedure, use full aseptic technique to reconstitute a fresh vial of 10,000 units of Clinical Centre Reference Endotoxin in 5 ml of sterile water for injection [2.1.1.-WIDE-TXT]. Then place the vial on a vortex shaker for at least one hour to ensure that all of the endotoxin enters into solution [2.1.2.-CU-TXT].
2.1.1. Few seconds Talent reconstituting CCRE (TEXT: CCRE supplied by National Institutes of Health) Use end of the shot only. This refers to ‘reconstituting’
2.1.2. Few seconds vial on shaker (TEXT: Final concentration: 2000 endotoxin units/m/ or 200 nanograms/ml)

2.2. Next, arrange a bed with the head at 45° in an appropriate location with access to additional clinical assistance and resuscitation equipment if required [2.2.1.-WIDE] and confirm that the required clinical and experimental equipment are functional [2.2.1.-MED-TXT].
2.2.1. Few seconds bed head being adjusted to 45°, with resuscitation equipment visible in frame (Video Editor: please indicate resuscitation equipment when mentioned) B shot to show resuscitation equipment more clearly
2.2.2. Few seconds Talent checking at least one piece of equipment, with other mentioned pieces of equipment visible in frame as possible (TEXT: e.g. sphygmomanometer, thermometer, pulse oximeter, resuscitation equipment, O2, and 3-lead cardiac monitoring) Not all relevant pieces of monitoring equipment could be shown. One item was in another room and in use. If needed this will have to be shown as a still shot. 
2.3. Before beginning the procedure, confirm that the patient has provided written consent [2.3.1.-LM] and has previously undergone a health screen including a clinical history, examination and core investigations [2.3.2.-MED-TXT]. 
2.3.1. 53931_Fullerton_Figure 1.tif: please highlight/indicate “Consent confirmation” and “Health status check” text 
2.3.2. Few seconds Talent listening Participant’s heart or taking Participant’s blood pressure or similar (TEXT: e.g. full blood count, serum electrolytes, EKG)
2.4. Ask the participant about any new illnesses or symptoms since undertaking the health screen [2.4.1.-MED] and confirm the compliance with the protocol specific instructions [2.4.1.-MED-TXT].

2.4.1. Talent holding clipboard, checking off no new illness/symptoms with Participant in frame 
2.4.2. Participant nodding and smiling indicating compliance (TEXT: Delay procedure if medical concern/non-compliance). 
2.5. Ensure the participant has voided the bladder and bowel [2.5.1.-MED]. Then, after a weight check [2.5.2.-MED], ask the participant to lie in the prepared bed in a comfortable position [2.5.3.-MED].
2.5.1. Last few seconds Participant entering bathroom, then door shutting so “bathroom sign” on door is visible

2.5.2. Shot of Participant on scale

2.5.3. Few seconds Participant settling into comfortable position

2.6. Next, using aseptic non-touch technique, insert an intravenous cannula for the administration of the endotoxin [2.6.1.-CU], followed by the intravenous placement of a second intravascular line with a large bore cannula in the antecubital fossa for the administration of fluids and the on-going blood draw [2.6.2.-CU-TXT].

2.6.1. Few seconds endotoxin cannula being placed

2.6.2. Few seconds fluid/blood draw cannula being placed (TEXT: Optional: Site intra-arterial radial/femoral line for continuous blood pressure monitoring/sample acquisition)

2.6.2   2.7.1 & 2.7.2

These steps needed to be performed as one action - not possible to stop filming and re-slate. Talent identifies relevant shot number by voice on camera.
2.7. After the lines have been inserted, draw and discard 5 ml of blood [2.7.1.-MED] and then obtain a blood sample for baseline tests [2.7.2.-CU].

2.7.1. Few seconds Talent drawing blood

2.7.2. Few seconds blood sample being drawn
2.8. Flush the line with 10 ml of 0.9% sodium chloride [2.8.1.-CU] and attach clinical monitoring equipment as appropriate [2.8.2.-MED-TXT].

2.8.1. Few seconds line being flushed with sodium chloride

2.8.2. Few seconds Talent attaching monitoring equipment (TEXT: e.g. 3-lead cardiac monitoring w/ 2-4 nanogram/kilogram dose challenges)
2.9. Then record the baseline routine clinical observations on an appropriate vital sign chart [2.9.1.-MED-TXT].

2.9.1. Few seconds Talents writing down vital signs on chart while checking Participant (TEXT: e.g. heart rate, blood pressure, respiratory rate, oxygen saturations, temperature).
2.10. Subjective symptom scoring should additionally be performed to monitor the participant experience [2.10.1.-CU-TXT].
2.10.1. Shot of chart with subjective symptoms scored/few seconds subjective symptoms being recorded on chart (TEXT: e.g. visual analogue scores for headache, myalgia, etc)

3. Endotoxin administration and monitoring
3.1. When the participant and endotoxin are ready, draw a weight-adjusted dose of the solution into a 1 ml syringe; here 2 nanograms/kilogram will be administered [3.1.1.-WIDE-TXT].

3.1.1. Few seconds Talent drawing endotoxin into syringe (TEXT: Use glass/polypropylene syringe to minimize endotoxin adherence/loss)  B shot to show process more clearly. This B shot must be used.
3.2. To administer the endotoxin [3.2.1.-LM], flush the first cannula with 0.9% sodium chloride to ensure that the instrument is correctly sited and patent [3.2.2.-CU] and then deliver the endotoxin bolus dose in under 2 minutes into a 3-way tap at the hub of the IV line [3.2.3.-CU]. 
3.2.1. 53931_Fullerton_Figure 1.tif: Please add/indicate Injection of Endotoxin 2 ng/kg Bolus 2 min text and arrow
3.2.2. Few seconds cannula being flushed

3.2.3. Few seconds bolus being delivered

3.3. Roel P.H. De Maeyer “It is vital that the endotoxin is administered rapidly and in its entirety to ensure a consistent inter-participant response. Please also note that the volunteers will not report symptomatic alterations immediately, with the onset occurring instead at around 60 minutes.” [3.4.1.-MED-interview style]
3.3.1. Roel P.H. De Maeyer, speaking the above, interview-style (looking just off-camera)
3.4. After the bolus IV endotoxin has been completely delivered, flush the line with 10 more ml of 0.9% sodium chloride to ensure that all of the toxin enters the circulation [3.3.1.-MED].
3.4.1. Few seconds Talent flushing line with sodium chloride
3.5. Then monitor the participant for a minimum of 8 hours [3.5.1.-MED], recording and reviewing the vital signs and any clinical observations at a minimum of once/hour [3.5.2.-LM].
3.5.1. Clinician enters frame, shakes hand with Participant and/or Talent- This VO is not correct. A qualified clinician has been performing the steps throughout during filming. Potential covering shot for any alternative VO has been filmed for this and is labeled 3.5.1
3.5.2. 53931_Fullerton_Figure 1.tif: please add/indicate Clinical monitoring text and accompanying horizontal arrow
3.6. Continuous monitoring such as 3-lead cardiac monitoring may also be undertaken [3.6.1.-MED-TXT].
3.6.1.  Few seconds Talent/Clinician attaching cardiac monitor OR Clinician watching monitor read out on screen OR similar appropriate shot (TEXT: 30-120 min after injection, vasovagal reactions may provoke non-malignant cardiac pauses @ 2-4 ng/kg doses)
3.7. Routinely administer 2-3 liters of IV crystalloid fluid to the participant over 6-8 hours [3.7.1.-LM] to replace insensible losses and to substitute routine fluid intake if nil by mouth [3.7.2.-MED-TXT].
3.7.1. 53931_Fullerton_Figure 1.tif: please highlight/indicate 1L IV fluid rectangles and accompanying 2h and 6 h texts

3.7.2. Few seconds Talent/Clinician hanging up bag of fluid or similar (TEXT: IV fluid administration may reduce cardiac pause risk)

3.8. Pre-determined samples, for instance of blood or urine, may be obtained at any point following the endotoxin administration [3.8.1.-LM].

3.8.1. 53931_Fullerton_Figure 1.tif: please add/indicate arrows and Blood drawn from venous cannula text
3.9. When all of the participant’s observations have returned to baseline or are demonstrating a consistent trend to normal [3.9.1.-LM], have the attending clinician confirm that the participant’s symptoms have settled [3.9.2.-MED] and that cessation of the monitoring is permissible [3.9.3.-MED].

3.9.1. 53931_Fullerton_Figure 1.tif: Please add/indicate Final assessment text and accompanying 8 hrs rectangle
3.9.2. Clinician checking Participant’s observations and/or shot of Participant data at baseline

3.9.3. Talent gesturing toward Participant/gestures toward stopping monitor while Clinician nods or similar
3.10. Then remove all of the monitoring equipment [3.10.1.-MED] and intravascular lines [3.10.2.-CU] and discharge the participant [3.10.3.-MED].
3.10.1. Few seconds Talent removing monitoring equipment

3.10.2. Few seconds one IV line being removed

3.10.3. Talent shaking Participant’s hand/waving as Participant leaves or similar

4. Results: Representative cellular and humoral responses and symptom profile after CCRE challenge 
4.1. A bolus of 2 nanograms/kilogram reliably elicits the features of systemic inflammatory response syndrome, including a raised core temperature [2.1.1.-LM], heart [2.1.2.-LM], and respiratory rates [2.1.3.-LM] and white blood cell count [2.1.4.-LM]. 
4.1.1. 53931_Fullerton_Figure 2D.tif: please add/indicate data line
4.1.2. 53931_Fullerton_Figure 2B.tif: please add/indicate data line
4.1.3. 53931_Fullerton_Figure 2A.tif: please add/indicate data line
4.1.4. 53931_Fullerton_Figure 3A.tif: please add/indicate data line
4.2. These responses are accompanied by the release of humoral mediators of inflammation, including pro-inflammatory cytokines, like tumour necrosis factor alpha [2.2.1.-LM], and acute phase proteins, like C-reactive protein [2.2.3.-LM].
4.2.1. 53931_Fullerton_Figure 3C.tif: please add/indicate data line
4.2.2. 53931_Fullerton_Figure 3B.tif: please add/indicate data line
4.3. Metabolism in both the central and peripheral tissues is also altered and multiple organ-specific functional alterations are elicited, including a variety of ‘flu-like’ symptoms, such as headache, myalgia and nausea, that peak in intensity around 1-2 hours [2.3.1.-LM] and largely abate by 6 hours [2.3.2.-LM].
4.3.1. 53931_Fullerton_Figure 4.tif: please trace/circle/indicate data line peak from 1h to 2h
4.3.2. 53931_Fullerton_Figure 4.tif: please trace/circle/indicate data line peak from 3h to 6h
5. Conclusion (said by authors on camera)
5.1. Roel P.H. De Maeyer: The administration of the endotoxin as a bolus injection typically can be completed in 8 hours, depending on the individual volunteer’s responses. 
5.2. Alexander A.N. Maini: While attempting this procedure, it’s important to remember that the safety of the participant is paramount. 
5.3. Derek W. Gilroy: The procedure may be adapted with the addition of focused investigations or with the administration of pharmacologically active compounds to assess the effect of these compounds on the specific physiological and immunological parameters of interest.
5.4. Derek W. Gilroy: After watching this video, you should have a good understanding of how to safely induce a systemic inflammation response in humans via the screening and consenting of healthy volunteers before, and their monitoring after, the administration of endotoxin.
5.5. Alexander A.N. Maini: Don't forget that endotoxin injection is potentially hazardous and that precautions, including ensuring the availability of resuscitation equipment and additional clinical support, should always be taken while performing this procedure.   
Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 

6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, .eps, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  
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General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions are included in the email accompanying the finalized script.
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