III. SUBMISSION OF AN EXTENDED PROTOCOL

Following consultation, drafting and membership review, the protocol may be submitted for ISCEV approval. This application has two parts: Part A is the proposed protocol itself. Part B is a summary of the consultation process including any major modifications or considerations made to facilitate acceptance relative to alternative procedures or schools of thought. The submitted protocol should be concise and should not exceed 3000 words in total (excluding figures, tables and bibliography).

Part A. Proposed Extended Protocol for Clinical Electrophysiology of Vision.

1. Title: Photopic negative response (PhNR)
2. Scope and applications: 

The PhNR a negative going wave that occurs after the b-wave in the brief flash ERG, and after both the b- and the d-wave in a long flash (150-200+ ms) ERG. The PhNR is indicative of inner retina function and becomes smaller in amplitude in patients with optic neuropathy and other inner retinal dysfunction that affects ganglion cells and their axons. Correlation to retinal nerve fiber layer thickness and optic disc topography in glaucoma (and other optic neuropathies) has been reported.
In this proposal, a protocol for the brief flash PhNR is presented. 
3. Identification: 
Protocol number, 34.  version, 1.1  date: Oct. 30, 2010

Corresponding author, other authors:  Laura Frishman (lfrishman@uh.edu), Suresh Viswanathan, John Robson
4. Patient population 
Patients with glaucoma and other diseases that will affect inner retinal function, and/or cause optic neuropathy

5. Technical issues such as specialist equipment, facilities, expertise and/or

responsibilities. 
See ISCEV Standard (2008 update) and Protocols for general aspects of recording photopic ERGs. 
An LED-based ganzfeld or focal stimulator that produces chromatic test stimuli and backgrounds is preferable, but not essential. 

6. Calibration: Specify the nature and frequency of calibration required to reliably carry

out the proposed extended protocol or cite the relevant ISCEV Standard.

See ISCEV Standard (2008 update) 

7. Protocol Specifications: Clearly describe the patient preparation, procedures and the sequence of the protocol. This section should include complete electrode

specifications, amplification and recording parameters, stimulus specifications and

should be tabulated when appropriate.

See ISCEV standard (2008 update) standard procedures. The table provides additional specifications
	
	

	Adaptation time 
	At least 10 min, as for any light-adapted flash ERG

	Acquisition 
	

	Sample frequency 
	At least 1 KHz

	Sweep pre-trigger time 
	20 ms

	Sweep post-trigger time 
	At least 500 ms

	Sweeps per result 
	At least 10

	Interstimulus interval 
	One second (at 500 ms)

	Drift removal 
	yes

	Manual rejection of sweeps 
	No generally necessary

	DC off-set removal 
	Zero at the beginning of each sweep

	Stimulus 
	Brief flash full-field ERG (but see ref 5 for focal stimulation) 

Narrow band spectral stimuli that preferentially stimuli one cone type are recommended, but not essential. L-cone stimulation is the most practical with commercially available LED based stimuli

	
	

	Pulse duration (d) 
	Brief flash, less than 5 ms

	Stimulus luminance 
	Red: 4 steps of doubling strength up to 2.5 to 3.0 cd.s.m2  This series avoids the photopic hill.
White: stronger stimuli are needed than for red stimuli – up to at least 3.0 cd.s.m2 . The PhNR will remain large even for stronger stimuli when the photopic hill occurs.


	Stimulus color 
	Red is preferable: narrow band LED with Lmax: 630 to 660 nm 
Blue stimuli on a yellow background also are used by some 

White stimuli can be used, but stimuli may need to be stronger than for red

	Background luminance 
	100 scotopic cd.m2 for blue (10 photopic).

30 ph cd.m2 for yellow or white backgrounds

	Background color 
	Blue is preferable when the stimulus is red: LED with max 450 to 470 nm
Yellow is preferable if blue stimulus flashes are to be used

White background is for white (or other) test flashes



	Channels 
	1

	Filter low frequency cutoff 
	0.1 Hz if possible, no greater than 1 Hz

	Filter high frequency cutoff 
	300 Hz  (greater than 50 Hz)

	
	


8. Response evaluation: Specify the expected results of testing with illustrations and

indicate how they will be measured. Atypical (abnormal) results should also be defined. Normative ranges are helpful.

For red flashes on a blue background as described in the table, and illustrated below, the response will be maximal from 60 to 80 ms after the flash. A fixed time (e.g. 65 ms) or an average over a short range could be used.  The advantage of a fixed time or range of times is that the same time point or range can be used for eyes of patients with reduced or eliminated PhNRs. 
The PhNR to blue flashes on a yellow background can be similar in timing to responses to red flashes, but normative data are needed for the particular stimuli (wavelength) selected.

The PhNR may be earlier in response to white flashes, where in some studies it has even been measured either before the i-wave, which can be more prominent in responses to white stimuli. 
Often the response to the nearly saturating stimulus strength for the PhNR (2.5-3.0 cd.s.m2 is chosen as the one for reporting and correlation and statistical analysis. 
A normative range has not been established. Depending upon the study, the PhNR in a normal eye to a red stimulus of 1-2,5 cd.s.m2 has been about 25-70 mV, with individual studies having tighter range.
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9. Reporting: Specify how results of the extended protocol will be reported including

details which should be included in all reports.

Amplitudes will be reported, as for other waves of the flash ERG. 

 A testing site would need normative values for the specific protocol to be used..
10. Relevant References: 
1. Rangaswamy NV, Shirato S, Kaneko, M, Digby, B, Robson JG, Frishman LJ. Effects of spectral characteristics of ganzfeld stimuli on the photopic negative response (PhNR) of the ERG. Invest Ophthalmol Vis Sci. 2007;48:4818-4828. 

2. Viswanathan S, Frishman LJ, Robson JG, Walters, JW. The photopic negative response of the flash electroretinogram in primary open angle glaucoma. Invest Ophthalmol Vis Sci. 2001; 42:514-522. 

3. Sustar M, Cvenkel B, Brecelj J. The effect of broadband and monochromatic stimuli on the photopic negative response of the electroretinogram in normal subjects and in open-angle glaucoma patients. Doc Ophthalmol. 2009; 118: 167-177. 

4. Machida S, Gotoh Y, Toba Y, Ohtaki A, Kaneko M, Kurosaka D. Correlation between photopic negative response and retinal nerve fiber layer thickness and optic disc topography in glaucomatous eyes. Invest Ophthalmol Vis Sci. 2008 ; 49: 2201-2207. 

5. (Focal PhNR): Machida S, Toba Y, Ohtaki A, Gotoh Y, Kaneko M, Kurosaka D. Photopic negative response of focal electoretinograms in glaucomatous eyes. Invest Ophthalmol Vis Sci. 2008;49: 5636-5644. 

Part B: Justification for the protocol details and description of the consultation process

This section must document that the major international “players” for the given protocol have been brought into the consultative process. Protocols must be developed in a collaborative fashion, with evidence that diverse opinions are included, and that diverse groups agree to the proposal. The applicants should indicate how the minimum consultation time (two months), and the requirement for a discussion with the ISCEV membership at a Symposium, have been met. Any substantial alternative protocols or opposition should be discussed in this section along with a description of modifications made and of reasons that the current proposal should be widely acceptable.

ISCEV APPROVAL

Final applications are submitted to the Director of Standards who will present the material to the ISCEV Board of Directors for consideration. Acceptance as an ‘ISCEV Approved Extended Protocol’ will proceed by vote of the elected ISCEV Board of Directors. The Board may submit the application for independent expert review.

Criteria for approval include:

1 The protocol characterizes a useful physiologic process or processes.

2 The procedures are well-established and not currently in the early stages of

development. The test is in use in several different laboratories, whose experience

has contributed to the protocol under submission.

3 The protocol is clearly defined and can be satisfactorily replicated in diverse

laboratories resulting in comparable results.

4 While it is recognized that some protocols were developed using specific

equipment, they must be specified in such a way that they are reasonably

accessible to those using instruments made by different manufacturers.

Accepted protocols will be posted in a special category within the ISCEV website, and

publicized to the Society. Publication is optional, but if the authors wish to publish an

extended protocol, Documenta Ophthalmologica must be given first option.









