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Chennai Medical College, Chennai, India MBBS 1989 Medicine

Royal College of Physicians, London, UK DCH 1993 Pediatrics

Royal College of Physicians, London, UK MRCP 1994 Pediatrics

SUNY Downstate Medical Center, Brooklyn, NY Resident 1997-2001 | Pediatrics

University of Minnesota, Minnesota, MN Fellow 2001-2004 | Pediatric Critical Care

A. Personal Statement

As the Medical Director of the Extracorporeal Membrane Oxygenation (ECMO) program | have primarily
focused by efforts on education and research apart from overseeing the clinical care of these patients. In
education we do training for incoming fellows and specialists who assist in caring for the ECMO pump on a
yearly basis and | oversee the curriculum. | also direct a 3-day National ECMO course once a year which has
been endorsed by the Extra Corporeal Life Support Organization (ELSO) and serve as the first course to be
endorsed by ELSO.

My research focus has been to evaluate the neurological injury in patients who are on Extracorporeal life
support, otherwise commonly referred to as Extracorporeal Membrane Oxygenation (ECMO). My collaboration
to study this started with Dr. Busch even prior to his arrival at University of Texas Southwestern Medical Center
In the past few years, we have evaluated the cerebral blood flow changes using multi-channel near infrared
spectroscopy and trans-cranial Doppler in non-cardiac patients undergoing ECMO therapy in collaboration with
Dr. Tian at the University of Texas at Arlington. The proposed study funded in part by the American Heart
Association has been evaluating disturbances in cerebral autoregulation. | have also been collaborating with
Dr. Ann Stowe who was previously in the neurorepair lab to study neuroinflammation and autoreactivity to CNS
specific antigens and this work was recently published in critical care medicine. With my role as the Medical
Director of the ECMO program at Children’s Medical Center of Dallas | am interested in finding ways to predict
neurological events on ECMO.

With my leadership and focus on ECMO, | have recently published my work that | have done both locally and
nationally with ELSO community. | continue to present my work at National and International meetings. My
preclinical work also included the role for CNS autoreactivity in long-term deficits in a mouse model of perinatal
hypoxia, which is a press release article in the Journal of Leukocyte Biology. | also serve as a reviewer for
Neuroscience Letters, Journal of Pediatric Surgical Research, ASAIO and serve on the review committee for
fellow clinical grants and abstracts with Pediatric Academic Society. | also serve on the editorial board for
ASAIO. | have been appointed to the steering committee at ELSO to chair the protocols, guidelines and grant
committee. | also serve on the National committee for education and scientific review with ELSO data registry.
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Position
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1997-2000 Resident, Department of Pediatrics, SUNY-Down State Medical Center, Brooklyn, NY

2000-2001 Chief Resident, Department of Pediatrics, SUNY Down State Medical Center, Brooklyn, NY

2001-2004 Fellow, Pediatric Critical Care Medicine, Department of Pediatrics, University of Minnesota,
Minneapolis, MN

2004-2008 Assistant Professor, Department of Pediatrics, Hennepin County Medical Center, Minnesota,
MN

2008-2017 Assistant Professor, Department of Pediatrics, UT Southwestern Medical Center, Dallas, TX

2017- Associate Professor, Department of Pediatrics, UT Southwestern Medical Center, Dallas, TX
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2000- American Academy of Pediatrics

2004- Society of Critical Care

2008- Society for Pediatric Research
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1984 Distinction in Anatomy & Biochemistry, University of Madras, India

1988 Distinction in Surgery, University of Madras, India

2001 Jay H. Fisher Memorial Award for Excellence in teaching, SUNY, NY

2001 Sixth Annual Residents’ Night Award, Academy of Medicine of Richmond, NY

C. Contribution to Science

1. Chronic hypoxia and the developing brain: During my early training in Critical Care fellowship, | focused
on understanding the effects of chronic hypoxia on the developing brain in particular the developing
hippocampus. We investigated this on a rat model of chronic hypoxia as the hippocampal development in
the rat is very similar to the developing human brain where the hippocampal development occurs
postnatally. We studied the neurometabalic profile of the hippocampus in these rats using a 9.4 tesla
magnet and for the first time demonstrated that chronic hypoxia causes decreased brain energy
consumption with suppressed excitatory neurotransmission and reduced neuronal integrity. Following this
we evaluated the dendritic arborization of the hippocampus which suggested a persistence of the immature
pattern associated with delayed trace and delay fear conditioning in these rats.
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2. Neurogenesis and inflammation in chronic hypoxia: After satisfying my visa requirement for 4 years
post training, | moved to the current position at UTSW. Initially, | was in a developmental biology lab where

| studied the effect of chronic hypoxia on hippocampal neurogenesis in a transgenic mouse model that
expresses green fluorescent protein in the progenitor cell population. We found that chronic hypoxia
significantly impaired hippocampal neurogenesis and this was mediated through the mTOR pathway. We
further found that erythropoietin was able to rescue some of the depletion seen in hippocampal
neurogenesis. With change of mentorship, | collaborated with Dr. Stowe in the neurorepair lab and studied
the effects of perinatal hypoxia on myelination and CNS inflammation. We found that the inflammation
leads to long-term depletion of myelin with concurrent motor deficits. The result was recently published in
Journal of leukocyte biology and was chosen as a highlighted article with a dedicated editorial and most
accessed article in the 6 months since the publication.
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3. Extracorporeal membrane oxygenation (ECMO) therapy and its implications: Since | assumed
leadership in the clinical arena as the Medical Director of the ECMO program for Children’s Medical
Center, Dallas, TX. | redirected my research interest to ECMO therapy with particular emphasis on
neurological monitoring and injury on ECMO. We have done some preliminary data acquisition initially
using multi-channel near infrared spectroscopy to correlate with neurological injury which has been
published in ASAIO journal as a case series. | was successful in obtaining an American Heart Grant to
study cerebral autoregulation. We now have about 30 neonatal and pediatric patients supported on
ECMO, where we show that significant disturbances in cerebral autoregulation resulting in phase
coherence abnormalities that correlate with abnormal neuroimaging and was published in
Neurophotonics. Furthermore, with the robust data base we have complied at our ECMO Center of
Excellence, we have complete and on-going retrospective studies.
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Ramanathan, Pappalardo Federico, Ravi R. Thagarajan, and Peta M. A. Alexander:
Highlight from the Extracorporeal Life Support Organization Registry: 2006-2017, ASAIO
Journal 2018.
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W. Gatson: Tau Is Elevated in Pediatric Patients on Extracorporeal Membrane Oxygenation:
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k. Jamie Weller, Lakshmi Raman, Ali McMichael: Anticoagulation and monitoring in pediatric
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I.  The use of Extracorporeal Membrane Oxygenation in life-threatening foreign body
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D. Research Support

mpl R rch [
15BGIA25860045 Raman (Co-PI)  07/1/15-6/30/17
Evaluation of Neurological risks with cerebral autoregulation impairments in Neonatal Extracorporeal support
The goal of this study is to evaluate potential impairments in cerebral autoregulation in neonatal ECMO and
correlate these severities with MRI in post ECMO survivors.
Role: Collaborator

Institutional Grant, UT Southwestern Medical Center, Dallas, TX Raman (Pl) 08/01/2015-07/2015
Maintenance of cerebral perfusion pressure in moderate to severe traumatic brain injury attenuates CNS
inflammation of TBI

The goal of this study is to evaluate potential autoregulation impairments in pediatric traumatic brain injury
patients with moderate to severe brain injury and determine the range of CPP that minimizes leukocyte egress
into the brain.

Role: Principal Investigator

Junior Investigator CCRAC Award, UT Southwestern Medical Center, Dallas, TX 08/01/08-07/31/2011
Perot Brain and Nerve Injury Center, Dallas, TX

Children’s Medical Center Dallas, Dallas, TX

Role of chronic hypoxia on progenitor stem cell pool in the hippocampus

The goal of this study was to show the effect of chronic hypoxia on the progenitor stem cell pool using
immunohistochemistry and investigating the underlying mechanism

Role: Principal Investigator

Minneapolis Medical Research Foundation 07/01/2005-06/30/2008
Brain Energy Metabolism in Chronic Hypoxia

The goal of this study was to demonstrate the long term effects of Chronic Hypoxia on creating kinase and
MAP-2 expression and the chronic hypoxia predisposes of secondary injury.

Role: Principal Investigator

Viking Children’s Fund Grant, Minnesota Vikings Foundation, Minnesota, MN 09/01/2004 - 08/31/2005
Effect of Chronic Hypoxia on the Developing Rat Hippocampus

The goal of this study was to show the effect of chronic hypoxia on the dendritic arborization both during
hypoxia and long term and the role of chronic hypoxia on hippocampal behavior of fear potentiated startle.
Role: Principal Investigator



