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?

Presenter Notes
Presentation Notes
I’ll use these terms loosely, and not delineate between them



 Describe my journey to becoming an independent 
investigator

 Emphasize the importance of mentors, advisors, and 
collaborators in any successful research program

Learning Objectives



MANY in the department have given me 
professional and career mentoring/advising.

Presenter Notes
Presentation Notes
Immensely grateful for department’s financial supportBut, will focus on RESEARCH mentorship



Let’s start with the highlights.

Mentored Research Training Grant: 2017-2019

Human memory encoding under anesthesia: 
How pain affects hippocampal and amygdalar 
contributions to memory

A comparative study between midazolam and 
ketamine



Amygdala

Hippocampus
R

Anterior 
Cingulate

Insula

Presenter Notes
Presentation Notes
Resulted in high-impact publication July issue; featured as editor’s choice video abstractDelivered on the promise in grant title to show hippocampal and amygdalar modulation Last 3 authors are scientific mentors, that I will intro in more detail subsequently



Whole-brain network connectivity changes with 
midazolam sedation during task performance and 
periodic pain…

Kosaka
Award

Presenter Notes
Presentation Notes
Won award for best-in meeting abstract





 Describe my journey to becoming an independent 
investigator

 Emphasize the importance of mentors, advisors, and 
collaborators in any successful research program

 Give a realistic picture of failure and criticism of one’s ideas 
and work.

Learning Objectives (Addended)

Presenter Notes
Presentation Notes
Also a tale of how pursuing a research career is not a road paved with positive results/feedback



Let’s start at the beginning.



 PhD, 2009 Biomedical Engineering
 Dissertation: Optimization of physiologic noise 

correction in functional magnetic resonance imaging
 MD, 2011

Advisors and mentors are integral to PhD training. 

MSTP

Presenter Notes
Presentation Notes
Used primarily pain stimulation task, developed an algorithm for physio noise correction.



X

Presenter Notes
Presentation Notes
Early-on, found out first-hand what rejection is like



Presenter Notes
Presentation Notes
ASA-08 –actively seeking meaningful discussion of my research



Presenter Notes
Presentation Notes
ASA-08



Presenter Notes
Presentation Notes
As a grad student, I was unaware how to navigate the networking of large meetings



 PhD, 2009 Biomedical Engineering
 Dissertation: Optimization of physiologic noise 

correction in functional magnetic resonance imaging
 MD, 2011

 Anesthesiology Residency, 2015

 Postdoctoral (T32) Research Fellowship, 2017

My Training

MSTP



 Jim Ibinson, MD, PhD
 OSU MSTP, 2006
 UPMC Anesthesiology residency, 2010
 Pitt T32, 2012

One of my most impactful research mentors was 
a peer & friend.

Presenter Notes
Presentation Notes
I came as a CA1 in 2012



Presenter Notes
Presentation Notes
Based on data Jim had already done the hard work to acquire -> work done during residency- first foundation methodology work to look at connectivity during a task- Then a study comparing background connectivity during the experience of pain



Why am I not a primary pain researcher?

Mentorship

Presenter Notes
Presentation Notes
Prior work (grad school and residency) had focused on pain tasksDuring RRRs in 2014-2015, I met with Dr. Xu in prep for starting T32 fellowship



Presenter Notes
Presentation Notes
Strick= Chair of Neurobiology, Co-Director of CNUP; founding Scientific Director of the University of Pittsburgh Brain Institute (2014- ).



T32 Mentoring team

Julie Fiez, PhD Lynne Reder, PhD

Presenter Notes
Presentation Notes
Pivoted to focus on how memory is modulated by anesthetics



Julie Fiez, PhD
 Research: learning (reading)
 Exclusively uses fMRI
 Record of NIH funding, and 

current R21

Lynne Reder, PhD
 Research: human memory
 Mostly did behavioral 

studies and computational/ 
modeling work

 Used midazolam previously
 No funding (no interest) 
 Retirement in ~5 years

T32 Mentoring team

Presenter Notes
Presentation Notes
My value is as an anesthesiologist and engineer, so this team seemed adequate.  Spent much of T32 period discussing neuroscience literature, realizing how limited my med school module 



Presenter Notes
Presentation Notes
Not a lot of basic memory work under anesthesia using neuroimaging in humans.



Propofol may exhibit selectivity for inhibition of 
memory structures.

Br J Anaesth. 2015;115 Suppl 1:i104

Placebo

Propofol
(minimal sedation)

Hippocampus Amygdala

Animal Images from:
- https://www.flickr.com/photos/usdagov/16802162424
- https://www.gettyimages.com/detail/photo/striking-

rattlesnake-high-res-stock-photography/103301193



Presenter Notes
Presentation Notes
…doing this activates your amygdala.  Unless you have a phobia to snakes you probably didn’t notice a sympathetic response.It’s not clear to what extent amygdalar activation under anesthesia is problematic.



Amygdala activity:
 Is involved in fear conditioning

 Can occur after noxious stimuli

 Is correlated with anxiety & PTSD

… is under-explored under anesthesia

The amygdala plays important neuropsychiatric 
roles.

Prog Neuropsychopharmacol Biol 
Psychiatry. 2018; 87: 193-9.

Behavioural Brain Research.  2018; 223: 403-410.

Nat Rev Neurosci. 2015;16: 317-31



I created an experimental paradigm for medial temporal lobe 
modulation.

? ?Placebo

Hippocampus Amygdala

Presenter Notes
Presentation Notes
Wanted to create a framework to study the role of these two structures, important for different types of memory



I created an experimental paradigm for medial temporal lobe 
modulation under clinically-relevant conditions.

Other 
Anesthetics

? ?
? ?

Placebo

Hippocampus Amygdala

Presenter Notes
Presentation Notes
Auditory stim (not common in psych/neurosci memory research), but robust to sedation affecting ability to keep one’s eyes open



Predicted effects for midazolam and ketamine suggested a 
double-dissociation.

Midazolam

No Drug

Hippocampus Amygdala

Ketamine

X
X








 Explicit memory: words identified by memory testing 

 Implicit memory: 
 Response time differences 
 Heart-rate increases
 Electrodermal activity

 Brain activity: 
 Event-related functional MRI
 Functional Connectivity

I had many outcome measures.

Presenter Notes
Presentation Notes
Secured departmental seed grant, spent many hours collecting behavioral data outside the scanner



Pain seemed to have no effect on explicit 
memory under saline

Presenter Notes
Presentation Notes
Plot across subjects of memory performance; d’ is something I learned from my mentors- Subjects vary in magnitude of memory and the direction of pain’s effect



Memory under midazolam was highly variable.

Presenter Notes
Presentation Notes
Under midazolam, memory is reduced with inconsistent effect 2/2 pain



“The idea that acute pain will positively influence recall is 
entirely predictable and probably extensively shown in the 
literature. No novelties there.”

Ironically, these results were counter to  
previous seed grant reviewer feedback.

Presenter Notes
Presentation Notes
Data do not always support hypotheses nor widely-held beliefs



 …the design appears muddled with too many variables (+/-
pain, saline, midaz), with preliminary results already 
pointing to variability that appears to be independent of the 
variables manipulated. 

 Fold in the use of fMRI to detect the neural correlates of 
memory formation, and it is not clear how anything 
meaningful can be generated from this study without a very 
large number of subjects.

Feedback on my second departmental 
seed grant was very critical. 

Presenter Notes
Presentation Notes
Internal grant mech for Pitt faculty (support)Highlights the need to expect and accept criticism, then find a path forward



 Explicit memory: words identified by memory testing 

 Implicit memory: 
 Response time differences 
 Heart-rate increases
 Electrodermal activity

 Brain activity: 
 Event-related functional MRI
 Functional Connectivity

I also had exploratory outcome measures.



Response Time Data

Presenter Notes
Presentation Notes
interim analysis showed disruption of the learning curve by different drugs, a measure of implicit effects on memory (didn’t persist in full cohort)



 Explicit memory: words identified by memory testing 

 Implicit memory: 
 Response time differences 
 Heart-rate increases
 Electrodermal activity

 Brain activity: 
 Event-related functional MRI
 Functional Connectivity

I also had exploratory outcome measures.

Sympathetic
response

…(during next-
day testing)



Early electrodermal activity data was promising 
for a learned conditioned response.
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Presenter Notes
Presentation Notes
Subj #3 showed a reliable skin response to pain-paired items on next-day testing; this was never replicated



Presenter Notes
Presentation Notes
Arndt: not an MRI/pain researcher; Had to explain again why I’m using auditory stimuli and pain instead of picturessnakes & spiders -> Amg activation, not sure about pain…Also, conditioned responses won’t form to 30 different pain-paired items repeated 3 times.Delgado: (2019) specific troubleshooting of robust conditioning paradigm, implemented in MCA



 Explicit memory: words identified by memory testing 

 Implicit memory: 
 Response time differences 
 Heart-rate increases
 Electrodermal activity

 Brain activity: 
 Event-related functional MRI
 Functional Connectivity

Of course, I also planned to do functional MRI. 



Randomized within-subject, saline-controlled, 
crossover trial, midazolam vs. ketamine

Human memory encoding under 
anesthesia: how pain affects 
hippocampal and amygdalar 
contributions to memory

Presenter Notes
Presentation Notes
Despite those challenges, an imaging trial was funded by FAER, mostly based on strength of ideas and my potential.  



My initial imaging results didn’t have robust 
hippocampal or amygdalar activation.

Pryor, et al., Br J Anaesth. 2015;115 Suppl 1:i104

Saline PropofolSaline Midazolam

Vogt, Unpublished data, 2019

Presenter Notes
Presentation Notes
Results with 25 subjects



 Accepted practices widely differed for:
 Physiologic noise correction 
 Thresholding to correct for multiple comparisons

 Complicated experimental designs require many small, 
important decisions (assumptions) in analysis.

 Departmental statisticians are no help

Realization: fMRI analysis techniques had 
developed significantly since my PhD.



 Howard Aizenstein, MD, PhD (CompSci)
 Research: age-related cognitive and affective neuroscience
 Expert in cutting-edge & complex fMRI analysis techniques
 Many bioengineering students, postdocs, and collaborators

Time for another mentor? 

Presenter Notes
Presentation Notes
Geriatric psychiatrist, but extensively funded, many K-awarded mentees



Time for another mentor? 



7TBRP + RF Research Facility
http://rf-research-facility.engineering.pitt.eduCollaboration with bioengineering has resulted in 

significant data acquisition enhancements.

NIH R01 MH111265 NIMH and NIH R01 AG063525 NIA 



7TBRP + RF Research Facility
http://rf-research-facility.engineering.pitt.edu

NIH R01 MH111265 NIMH and NIH R01 AG063525 NIA 

Collaboration with bioengineering has resulted in 
significant data acquisition enhancements.



I did some of my own 
networking too.



Networking at meetings can pay off.

Presenter Notes
Presentation Notes
ANES18 PAC-sponsored happy hour- Eric Brumberger (APD) / Gunisha Kaur



Remember my favorite paper?

Presenter Notes
Presentation Notes
I felt like these guys fell off the face of the research planet, or were about to scoop me



Networking at meetings can pay off.

Presenter Notes
Presentation Notes
ANES18 PAC-sponsored happy hour- Eric Brumberger (APD) / Gunisha Kaur



I got to meet a fellow anesthetic fMRI 
researcher. 

Presenter Notes
Presentation Notes
Kane moved to administration and clinical trials oversightBob Veselis is semi-retired from researchNo risk of scientific overlap; he acknowledged the challenges of running an anesthetic imaging study



Our periodic discussions have helped clarify 
many specific experimental decision points.

Presenter Notes
Presentation Notes
Met ~4 times over the past 4 years



Meeting one person opened many doors.

Curr Opin Anesthesiol 2022, 35:593–599



NIH “summary statement” communicates 
(sometimes harsh) feedback.

Presenter Notes
Presentation Notes
So, I get back from the ASA 2018 and have to review my grant feedback



 …“application does not demonstrate adequate understanding 
of the pharmacology of (anesthetics) … 
and there is no mentoring or didactic plan to achieve this”...

 “Given the central nature of neuropharmacology to the career 
goals, inclusion of a mentor with expertise in this area” …

NIH “summary statement” communicates 
(sometimes harsh) feedback.

Presenter Notes
Presentation Notes
Critical feedback centered on anesthetic pharmacology – embarrassing to hear, as a practicing anesthesiologist



There were no Pitt pharmacology faculty that 
would be a good fit as a mentor.



 Alison Cole, PhD

 She advised me to find the best pharmacology mentor, 
even if not at U. Pitt.

Call the NIH program officer.

Presenter Notes
Presentation Notes
- After prepping for two days, discussing strategy with Dr. Xu and others experienced in navigating the NIH funding process…



This is ~2 weeks after the ASA meeting

Presenter Notes
Presentation Notes
As an active MRTG recipient, FAER invited me to…$1000+ donors and some grant recipients



Steve Shafer, MD
 Professor @ Stanford University
 Research: Anesthetic pharmacology



Steve Shafer, MD
 Professor @ Stanford University
 Research: Anesthetic pharmacology
 Author, STANPUMP target-controlled infusion software

http://opentci.org/code/stanpump

This guy agreed to be my mentor.

Presenter Notes
Presentation Notes
This example speaks to looking beyond one’s own department (to other institutions)Though obviously an anesthesiologist, his pharmacology expertise and software engineering skills make him more like a technical collaborator



STANPUMP

STANPUMP 
running in MS-
DOS emulator

Presenter Notes
Presentation Notes
Low-tech



StanpumpR is an updated & enhanced 
pharmacokinetic modeling tool.

https://steveshafer.shinyapps.io/stanpumpR

Presenter Notes
Presentation Notes
Custom-generated software solution, which is publicly available



“The candidate responded well to critiques by including 
pharmacology training plan and including an expert in 
anesthetic pharmacology as a co-mentor.”

Feedback on my K23 grant resubmission 
included















But that’s not all.

Presenter Notes
Presentation Notes
In the past year, I have gotten actionable research advice from many others



 Expand contextualization of prior work
 Refine experimental designs
 Leverage network of contacts for additional help

Mentors and collaborators are THE key to 
research success.

Presenter Notes
Presentation Notes
1- prior work and methodology



 It takes time to develop this network
 Not all interactions result in meaningful help
 Many (of your own) ideas/approaches are bad

Finding mentorship and collaboration is not easy.



Even the best-trained and/or most-
experienced investigators should maximize 
input from mentors and collaborators to 
ensure research success!

Take home point:
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