January 26th 2016 | Questions/comments? Contact Neda Jahanshad (neda.jahanshad@ini.usc.edu) or Chris Whelan (cwhelan@usc.edu)


ENIGMA-Epilepsy protocols – Part 5 of 5

Case/Control Effect Size Estimates – Gray Matter Measures
Use this protocol to run regressions of (i) mean subcortical volume, (ii) mean cortical thickness and (iii) mean cortical surface area within FreeSurfer ROIs.
Step 5.0 | Create a covariates file and rename your FreeSurfer files
After you successfully complete Steps 1-4 of the ENIGMA-Epilepsy protocols, FreeSurfer should produce the following files:

1. LandRvolumes.csv | Contains information on subcortical volumes
2. CorticalMeasuresENIGMA_SurfAvg.csv | Contains information on cortical surface area
3. CorticalMeasuresENIGMA_ThickAvg.csv | Contains information on cortical thickness 

First, to prepare these files for statistical analysis, please follow steps (a)-(d) below. 
(a) Create one .csv file for all your covariate information and name this file: cov.csv. The file should contain the following columns (please write the column names exactly as they appear below in red; use the provided ‘cov_EXAMPLE.csv’ file as a guide):
· SubjID (renamed from “subjectID”)
· Dx (change “diagnosis” to “Dx”; patients should be coded as 1, controls should be coded as 0).

· SDx (sub-diagnosis. Please code all ‘non-lesional’ patients as 1, GGE patients as 2, TLE-MTS-L patients as 3 and TLE-MTS-R patients as 4. Once again, code your controls as 0). Please refer to the exclusion criteria at the end of this document if you are unsure about patients/control to include/exclude. 
· Age (Please specify in years)

· Sex (1 = male, 2 = female)
· Handedness (1 = right, 2 = left) 
· AO (age at onset. Patients only. Please specify in years)

· DURILL (duration of illness. Patients only. Please specify in years)
· ICV (please copy and paste the ICV values from your LandRvolumes.csv file or your CorticalMeasuresENIGMA_.csv file. Make sure they are in the correct order). 
· N.B.: Missing values for any of these covariates should be left blank – do not use ‘NA’.
· N.B.: Please make sure you have already performed QA on your data according to the previous protocols.
· N.B.: Please refer to the inclusion criteria in this document’s appendix section (p.6). 
(b) Rename your LandRvolumes.csv file to: metr1_SubVol.csv 
(c) Rename your CorticalMeasuresENIGMA_ThickAvg.csv file to: metr2_CortThick.csv
(d) Rename your CorticalMeasuresENIGMA_SurfAvg.csv file to: metr3_CortSurf.csv
Step 5.1 | Format your newly created cov.csv file
cov.csv contains covariates for the entire sample – you can use this for all epilepsy phenotypes. 
· Make sure subjects with poor quality data have been removed from the spreadsheet.
· Missing values in the covariate columns should be left blank
· N.B.: If you have scans with different T1 acquisition protocols (or scans from different MRI platforms) please treat each acquisition protocol as a separate cohort and run a separate analysis for each (performing the same steps above for each acquisition protocol). Make sure you have patients and controls for each protocol!
· N.B.: If some variables are not applicable, i.e. you don’t have this info in your study (e.g. handedness or duration of illness), please include the variables as a column in your cov.csv file anyway but leave them empty.
· N.B.: Beware that the columns in your csv files are separated by commas (,) not by semicolons (;). Check by opening csv files with text editor or wordpad, replace all “;” by “,” and save file.
See screenshot below for an example of what your cov.csv file should look like
[image: image1.png]SubjIiD Dx SDx Age Sex Handedness AO DURILL IcvV

subj_CON_074 0 0 52.339726 1 1 1320000
subj_CON_076 0 0 18.3452055 2 1 1210000
subj_CON_077 0 0 26.6054795 1 1 1790000
subj_CON_078 0 0 46.1232877 1 1 1630000
subj_CON_079 0 0 20.2684932 1 1 1770000
subj_CON_080 0 0 25.2191781 2 1 1660000
subj_CON_081 0 0 54.109589 1 1 1820000
subj_PAT_001 1 1 34 1 32 1740000
subj_PAT_002 1 1 30 2 1720000
subj_PAT_003 1 1 54 2 1300000
subj_PAT_004 1 1 26 2 2 26 1190000
subj_PAT 005 1 1 24 1 1 16 1600000




Step 5.2 | Format your metr1_SubcorticalVol.csv, metr2_CortThick.csv and metr3_CortSurf.csv files
· Please make sure that the IDs in the SubjID column (renamed from “subject_ID”) match the format of the IDs in the SubjID column in the cov.csv file above. 
· Remove any covariate information (e.g. diagnosis, age, sex etc) so that the file just contains SubjID and volume/thickness/surface area values. 
· Make sure subjects with bad quality data have been removed.
Step 5.3 | Customize and run the effect size scripts
5.3.1. Prerequisites: 
· Please make sure you have the latest version of the R statistical package installed: 

http://www.r-project.org/
· Please install the following packages by typing the following, one at a time, in your R shell:

install.packages("matrixStats") 

install.packages("RCurl")

install.packages("ppcor")

install.packages("moments")
5.3.2. Configure the shell scripts 
The three shell scripts, ‘mass_uv_regr_csv_SubVol.sh’ ‘mass_uv_regr_csv_CortThick.sh’, and ‘mass_uv_regr_csv_CortSurf.sh’ are split into three sections. To make these scripts work with your dataset, please make the following edits (highlighted in yellow) to the following sections in all three scripts:
Section 1:


scriptDir – indicate path to directory of the scripts (please move mass_uv_regr.R, mass_uv_regr_csv_SubVol.sh , mass_uv_regr_csv_CortThick.sh, and mass_uv_regr_csv_CortSurf.sh to this script directory)

resDir – indicate path to directory for results files

logDir – indicate path to directory for log file outputs
Section 2. Main configuration section


SITE="EPIGEN" – change to name of your site (postfix for the results files)

DATADIR=/ifshome/cwhelan/ENIGMA-EPILEPSY_FINAL/data/ - indicate path to folder where the data resides (where cov.csv, metrFA.csv, metrMD.csv, metrAD.csv, metrRD.csv files are located).



SUBJECTS_COV=/ifshome/cwhelan/ENIGMA-EPILEPSY_FINAL/data/cov.csv – indicate path to cov.csv file (same as DATADIR)
Section 5: 

Rbin – command or path you use to call R on your terminal
5.3.3. Run the shell scripts
In your terminal, cd into your script directory and execute the first bash script: 
sh mass_uv_regr_csv_SubVol.sh
The script will take about 5-10 minutes to run.
Once the first script is complete, the output files will be saved to your “results” directory. 
Please repeat this process for the second shell script…
sh mass_uv_regr_csv_CortThick.sh
…and finally for the third shell script:

sh mass_uv_regr_csv_CortSurf.sh
5.3.4. Contact Chris to arrange data upload 
The three shell scripts should output the following in your results directory: 
· Separate *.csv files for 
· Subcortical volume (appended by “SUBCORT_EPI_”)

· Cortical thickness (appended by “CORTICAL1_EPI_”)

· Cortical surface area (appended by “CORTICAL2_EPI_”)

· All CSV files should contain Cohen’s d values (for case:control regressions) or r-values (for partial correlations), in addition to confidence intervals and standard error statistics. 

· *.Rdata files for each ROI containing descriptive statistics and linear models. 

Please check your .csv output files and make sure your results are not all null. 

When done, compress your results using the following commands in a standard Linux/Unix bash shell (Windows users – simply use the zip function). 
tar -zcvf subcortical_results_EPIGEN.tar.gz SUBCORT_EPI_* 

tar -zcvf cortical_thickness_results_EPIGEN.tar.gz CORTICAL1_EPI_*

tar -zcvf cortical_SA_results_EPIGEN.tar.gz CORTICAL2_EPI_*

The compressed subcortical volume results should be ~6MB in size.  Cortical Thickness results should be ~25.5MB. Cortical Surface area results should also be ~25.5MB.
Once you have compressed your results, please contact Chris Whelan (cwhelan@usc.edu) to arrange transfer of these files (either via email, Dropbox, Google Drive or SCP). 
APPENDIX: Inclusion Criteria

In this study, we will run four analyses of brain structures across four major epilepsy sub-diagnoses. The four syndromic diagnoses will include:

1. All non-lesional epilepsy patients versus healthy controls. Inclusion criteria:

a. Syndromic diagnosis of epilepsy

b. Aged 18-55

c. No neurosurgery

d. No known abnormalities on clinical MRI (including focal cortical dysplasias, tumors, sclerosis or other lesions) 
e. All adult epilepsy subtypes (TLE, OLE, FLE, GGE, nonspecific focal epilepsies) are acceptable, once there are no known abnormalities on clinical MRI. We have chosen to omit cases with known abnormalities such as TLE with MTS, as they may create inflated effect sizes for specific brain structures such as the hippocampus. 
2. Generalized epilepsy patients versus healthy controls. Inclusion criteria:

a. Syndromic diagnosis of epilepsy

b. Aged 18-55

c. No neurosurgery

d. No known focal cortical dysplasias or tumors 

3. Temporal lobe epilepsy patients with left mesial temporal sclerosis versus healthy controls. Inclusion criteria: 
a. Syndromic diagnosis of temporal lobe epilepsy (TLE)

b. Sclerosis of the left mesial temporal lobe / left hippocampus 
c. Aged 18-55

d. No neurosurgery

e. No known focal cortical dysplasias or tumors
4. Temporal lobe epilepsy patients with right mesial temporal sclerosis versus healthy controls. Inclusion criteria: 
a. Syndromic diagnosis of temporal lobe epilepsy (TLE)

b. Sclerosis of the right mesial temporal lobe / right hippocampus 
c. Aged 18-55

d. No neurosurgery

e. No known focal cortical dysplasias or tumors
Analyses with N=10 patients for any given phenotype will not be included in our final meta-analysis.  
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