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I. Introduction 
 
 
I am currently a practicing neurologist with expertise in neurodegenerative diseases. 
Specifically I am a movement disorders neurologist, scientist, and advisor. I also serve 
as a Medical Director, board member, and key opinion leader for organizations 
developing technologies and therapeutics for Parkinson disease and other neurologic 
disorders. I hold a Bachelor of Arts degree in Biology with minors in Chemistry and 
Physics; a Medical Doctorate (MD) degree; and a Doctor of Philosophy (PhD) degree in 
Biochemistry, Molecular Biology, and Biophysics. 

A list of materials I considered in forming my opinions is included in Appendix A. Prior 
to this litigation, I have testified as an expert witness for the Santa Clara County District 
Attorney’s Office in the criminal case People vs Li: C1886307; authored an expert 
report for the civil case Evans et al. v. Biomet, Inc. et al. (Case no: 4:14-cv-1563); 
provided examination, motion, and expert report for Razzaqui v. Ngo, Stanford Health 
Care, and Leland Stanford Jr. University Board of Trustees (Case No: 20CB371761); 
have examined patients, authored motions and expert reports, and have been deposed 
in the Paraquat Products Liability Litigation -- Multiple plaintiffs v. Syngenta Crop 
Protection, LLC, Syngenta AG, Chevron Phillips Chemical Company, LP and 
Growmark, Inc. (Case Nos: 3:21-MD-3004-NJR, JCCP 5031, and 21-2-08160-2 SEA), 
have authored an expert report in the civil case Li Wen Sa v. El Dorado Irrigation 
District, et al. (El Dorado County Superior Court case # PC 20200137), and have 
authored an expert report and testified in deposition and court in the civil case Nastasia 
Freeman, Individually, and as Next Friend to her minor children, K.F., D.F. and N.F. vs 
The United States of America (Civil No: 1:22-cv-397-LEK-K). I am being compensated 
at the rate of $850 per hour for case-related review, research, and drafting of this 
report.  

A copy of my curriculum vitae, including a list of publications I have authored in the 
past ten years, is attached as Appendix C.  

In this case, I am offering my opinions, to a reasonable degree of medical and 
scientific certainty, as an expert in neurologic disease. In forming my opinions set forth 
in this report, I have relied upon my background, education, training, and experience as 
a physician, movement disorders neurologist, scientist, and medical researcher.  
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II. Acronyms and Abbreviations 
 
 
ATSDR  Agency for Toxic Substances and Disease Registry 
CBS    corticobasal syndrome 
CT   computerized tomography 
CTE   central tendency exposure  
DBS   deep brain stimulator 
DLB   dementia with Lewy bodies 
EPA   Environmental Protection Agency 
ET   essential tremor 
IPD   Idiopathic Parkinson disease 
MDS   Movement Disorder Society 
MoCA   Montreal cognitive assessment 
MMSE  Mini mental status examination 
MSA   multiple systems atrophy 
MRI   magnetic resonance imaging 
NIH   National Institutes of Health 
PCE   tetrachloroethylene 
PERC   perchloroethylene 
PD   Parkinson disease 
PPB   parts per billion 
PSP   progressive supranuclear palsy 
REM   rapid eye movement 
RBD   REM sleep behavior disorder 
RME   relative maximum exposure 
TCE    trichloroethylene 
UPDRS  Unified Parkinson Disease Rating Scale 
VOC   volatile organic compound 
YOPD   Young-onset Parkinson disease 
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III. Qualifications  
 
 
I am a neurologist, board certified by the American Board of Psychiatry and 
Neurology, and a fellowship-trained Movement Disorders Specialist. I hold active 
medical licenses in the states of California (Medical Board of California #136541), 
Washington (Washington Medical Commission Physician and Surgeon License 
#MD61596002), and Oregon (Oregon Medical Board License #MD222413). I 
previously held a medical license in Missouri (Missouri Board of Registration for the 
Healing Arts #2011033708).  

I hold a Bachelor of Arts (BA) degree in Biology from the University of Texas at Austin, 
where I graduated with high honors in 2001. I completed two doctorates at the 
University of Minnesota as a National Institutes of Health (NIH) Medical Scientist 
Training Program predoctoral fellow: a Doctor of Philosophy (PhD) degree in 
Biochemistry, Molecular Biology, and Biophysics and a Doctor of Medicine (MD) 
degree. My research was supported by an individual National Institutes of Health (NIH) 
grant from the National Institute of Neurological Disorders and Stroke and focused on 
the genetic and biochemical mechanisms of neurodegenerative disease. 

I completed my medical internship (Internal Medicine) in 2012 and neurology residency 
at the Barnes-Jewish Hospital and Washington University in Saint Louis in 2015, where 
I served as the Neurology Department’s inaugural Chief Resident of Education. I 
completed my fellowship at Stanford University in 2016.  

From 2000 to 2015, I performed full-time or concurrent work as a basic science or 
translational science researcher in laboratories at the University of Texas at Austin, 
The University of Texas Health Science Center at San Antonio, Baylor College of 
Medicine, The University of Minnesota, and Washington University in St. Louis. I was 
principally a wet bench researcher of cellular, animal, and human model systems, 
specifically the genetic and molecular mechanisms of neurologic disease. My research 
has focused on the genetic modifiers and abnormal cellular proteins of Spinocerebellar 
Ataxia type I (a neurodegenerative movement disorder with parkinsonism), the human 
genetics of Parkinson disease, and the pathologic accumulation of alpha-synuclein 
protein in Parkinson disease. 

Prior to my current roles, I was the Medical Director at the Parkinson’s Institute and 
Clinical Center in Mountain View, California. I led the movement disorders clinic, a 
large clinical research division, and an internship program in partnership with the 
California Institute of Regenerative Medicine (CIRM). I currently serve as the founder 
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and CEO of the California Movement Disorders Center, where I am a practicing 
Movement Disorders Specialist. Movement Disorders is the subspecialty area of 
neurology that focuses on Parkinson disease (PD), atypical parkinsonian syndromes, 
essential tremor (ET), dystonia, and other related disorders. In my clinical research 
practice, I serve as the principal investigator for trials focused on Parkinson disease 
and other neurodegenerative disorders. I have privileges at El Camino Health in 
Mountain View and Los Gatos, California. I serve as a consultant and key opinion 
leader for medical and technology groups in the neurodegenerative disease space 
including Stanford University, and I am the Senior Medical Director of Clinical 
Neuroscience and Scientific and Research Director of Adaptive Research. I am a 
member of the American Academy of Neurology, the International Parkinson Disease 
and Movement Disorder Society, and the San Francisco Neurological Society.  
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IV. Scope and Methodology of This Report  
 
 
I have been asked to review Ms. Diane Rothchild’s available medical history and 
records from 1999 to 2024. I have been asked to provide my assessment of Ms. 
Rothchild’s neurologic symptoms and diagnosis, as they relate to her exposures at 
Marine Corp Base Camp Lejeune. I have also been asked to describe her motor and 
nonmotor symptoms and their impacts relating to symptomatology, progression, future 
care, and prognosis. 
 
My opinions are based on a thorough review of Ms. Rothchild’s medical records; an 
interview with Ms. Rothchild; a review of the relevant medical and scientific literature; 
my reliance on general causation; and my education, training, and experience in the 
fields of neuroscience and movement disorders neurology. I reviewed the reports of 
Drs. Boehme and Cannon and formed my own opinions described herein. I analyzed 
the medical and scientific literature obtained from PubMed and Google Scholar using 
the search terms, “TCE”, “PCE”, “PERC”, “trichlorethylene”, “tetrachloroethylene”, 
“perchloroethylene”, and “Parkinson”, “dopamine”, “neurologic”, and “neurotoxicity”. 
 
In writing this report, I used the same scientific rigor that I would in my regular clinical 
and research practice. I reviewed the literature cited herein not only for the purpose of 
this report but also as is my general practice to stay current in the field. 
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V. Medical Facts of This Case 
 
 
Medical Records: 
 
I reviewed Ms. Rothchild’s available medical records with Bates numbers as follows and 
other documents including the testimonies of her treating physicians. I have 
summarized her most pertinent medical information from 1999 to 2024 below. 
 
00858_ROTHCHILD_0000000116-244 
00858_ROTHCHILD_0000000287-563 
00858_ROTHCHILD_0000000836-1345 
00858_ROTHCHILD_00000001391-1529 
00858_ROTHCHILD_BJH_00000000322-629 
 
 
Medical History: 
 
Date of birth: 1947 
 
Family history:  
 
Mother had a stroke [00858_ROTHCHILD_0000000147] and tremor 
[00858_ROTHCHILD_0000001255] 
Father had kidney stones and a stroke [00858_ROTHCHILD_0000000147] 
 
Social history:  
 
Alcohol use: no [00858_ROTHCHILD_0000000153] 
Drug use: no [00858_ROTHCHILD_0000000153] 
Marital status: divorced [00858_ROTHCHILD_0000000153] 
Tobacco use: nonsmoker [00858_ROTHCHILD_0000000896] 
Caffeine use: tea, carbonated beverages [00858_ROTHCHILD_0000000153] 
 
Past Medical History [00858_ROTHCHILD_00000001004, 
00858_ROTHCHILD_00000001183, etc.]: 
 
Hypercholesterolemia 
Degenerative Disc Disease 
Scoliosis 
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Back pain 
Erosive gastritis 
Osteoporosis 
Osteoarthritis 
Hydronephrosis  
Gastroesophageal reflux and gastritis 
Transient ischemic attack 
 
Surgical history [00858_ROTHCHILD_0000000153, 00858_ROTHCHILD_0000000926, 
etc.]:  
 
Tonsillectomy 1956  
Hernia repair 1966  
Foot surgery 2004  
Bilateral tubal ligation 
Gallbladder excision 
Cervical spine kyphoplasty  
 
 
Chronology of pertinent medical records:  
 
10/13/1999: First outpatient movement disorders neurology visit with Dr. Perlmutter. By 
history, she first noted difficulty writing checks, due to stiffness and slowness, six years 
prior. Her next symptom was left-side predominant tremor when holding objects and 
performing tasks. She had gradual, asymmetric symptom onset. One year prior to this 
visit, she began to notice left-side predominant rest tremor of the hand. Six months prior 
to this visit, she started stumbling with her right foot, veering to the right when walking, 
progression of hand tightness with fine motor movements, and some coughing with 
eating (Perlmutter dep. pp. 44-47, May 3, 2024). 
 
3/28/2009: Emergency department visit for abdominal pain, diagnosed with colitis and 
discharged home with medication [00858_ROTHCHILD_00000001164]. 
 
7/6/2010: Outpatient followup for back pain due to scoliosis and lumbar radiculopathy. 
Plan for corticosteroid injection [00858_ROTHCHILD_0000000349]. 
 
11-12/2010: Left sacroiliac joint and L4-S1 left facet injections for pain 
[00858_ROTHCHILD_00000001147-1150]. 
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6/2011: Right sacroiliac joint and L4-S1 right facet injections for pain 
[00858_ROTHCHILD_00000001140-1143]. 
 
5/15/2013: Outpatient movement disorder neurology clinic visit with Dr. Perlmutter. By 
history, she had gradually increased her levodopa dose to treat tremor of the arm and 
leg. She previously had small handwriting. No prominent nonmotor symptoms were 
noted. He discussed her dual diagnoses of essential tremor and possibly masked (with 
levodopa medication) Parkinson disease. At that visit she was taking 
carbidopa/levodopa 25/100 mg three tablets three times daily (900 mg levodopa daily). 
She scored a 26 of 30 on the mini mental status examination (MMSE) and a 3 on the 
Unified Parkinson disease rating scale (UPDRS) motor subscale (III) in the ON-
medication state, reflective of tremor. Current medications included amitriptyline 50 mg, 
carbidopa/levodopa 25/100 mg 3 tablets 3 times daily (900 mg daily), dicyclomine 20 
mg, Lipitor 80 mg, primidone 500 mg daily, propranolol 80 mg daily, and Zetia 10 mg 
daily. The plan included a levodopa taper to determine symptomatic response 
[00858_ROTHCHILD_0000000342-344]. 
 
2/24/2014: Outpatient orthopedic followup for foot and ankle pain. Conservative 
measures reviewed. Elevated ANA noted but discussed that the finding was not 
concerning [00858_ROTHCHILD_00000001220]. 
 
5/28/2014: Outpatient movement disorders neurology visit with Dr. Perlmutter. He notes 
that Ms. Rothchild is not noticing motor fluctuations except for rare wearing off. 
Levodopa improves tremor, stability, and walking. She has fatigue, possible dyskinesia 
(involuntary movements), some choking, sleep difficulties, frequent bladder infections, 
and low mood. UPDRS III was 1 in the ON state. Dr. Perlmutter considered that she 
may not have PD or that her symptoms are very levodopa-responsive, and levodopa is 
masking motor signs [00858_ROTHCHILD_0000000341]. 
 
6/6/2014: Outpatient urology appointment in the setting of incomplete bladder emptying 
for kidney and bladder testing [41300858_ROTHCHILD_0000000153]. 
 
7/25/2014: Outpatient visit with Dr. Alt for neurogenic bladder. Urodynamic studies 
performed. Plan to start tamsulosin 0.4 mg daily. Medications included primidone 500 
mg, propranolol 80 mg, levodopa 900 mg, lipitor 40 mg, and tramadol 100 mg daily.  
[858_ROTHCHILD_0000000148]. 
 
7/22/2015: Outpatient movement disorders neurology visit with Dr. Perlmutter. He notes 
that levodopa provides benefit within 20 minutes and improves leg strength, shaking, 
teeth clenching, walking, and balance improves. She has end of dose dystonia and 
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dyskinesia. Her main problem was levodopa wearing off and spells of feeling “out of it” 
when standing. (NB: The UPDRS III was reported in an erroneous manner in the 
record; I suspect the correct score was 3 in the ON state.) Dr. Perlmutter suspected low 
blood pressure was causing her spells, and he reduced propranolol dose accordingly. 
Carbidopa/levodopa was increased to 2.5 tablets four times daily (1000 mg total daily 
levodopa), and propranolol dose was decreased [858_ROTHCHILD_0000000337]. 
 
1/22/2016: Outpatient movement disorders neurology visit with nurse practitioner 
Hartlein. She notes Ms. Rothchild is feeling better since reducing her propranolol dose. 
Main concern was fatigue with slow cognition. “She also increased the carbi/levo and 
she does not note any improvement since the increase. She feels now that she can feel 
medicine wearing off from dose to dose and feels weaker and feels a sense of internal 
tremor when she is due for another dose.” She also notes tremor, bladder symptoms, 
decreased appetite, dry eyes, sleep challenges, and swallowing difficulties. She has not 
had falls, constipation, or hallucinations. Decreasing propranolol dose resolved spells of 
low blood pressure upon standing. UPDRS III was 3 in the ON state. Her history is “now 
more consistent with PD including noting of wearing off of medicine with worsened 
balance and sense of internal tremor when doses are due.” The plan included a 
reduction in primidone dose, treatment for urinary symptoms, and physical therapy. 
 
7/27/2016: Outpatient movement disorders neurology visit with Dr. Perlmutter. He notes 
levodopa kicks in within 20 minutes and abates foot and jaw tremor and improved hand 
function. “When we tried to reduce levodopa in the past she had more PD symptoms.” 
There are voice changes, some choking with meat, frequent urination, and trouble 
sleeping. She has occasional wearing off. UPDRS III was 7 in the ON state. MoCA was 
25 of 30. The plan included a primidone taper, and Myrbetriq was stopped 
[00858_ROTHCHILD_0000000320]. 
 
11/11/2016: Emergency department visit for worsening neck pain radiating to the left 
arm.  
 
12/8/2016: Outpatient orthopedic appointment for right foot radiating pain and difficulty 
walking. There were no focal findings, and conservative management was 
recommended [00858_ROTHCHILD_0000001209]. 
 
2/16/2017: flexor tenotomy and capsulotomy performed on second and third digit of 
right foot for hammertoe deformities [00858_ROTHCHILD_0000001238]. 
 
4/18/2017: Outpatient orthopedic appointment for acute on chronic right knee pain that 
started one year ago. She was diagnosed with mild arthritis, possible meniscus tear, 

Case 7:23-cv-00897-RJ     Document 502-2     Filed 08/26/25     Page 12 of 139



11 
 

possible stress fracture, foot joint degenerative changes, degenerative disc disease 
with possible sciatica, and she was asked to follow up with her primary doctor for 
osteoporosis. Potential treatment options included physical therapy, injections, and 
conservative measures [00858_ROTHCHILD_0000001206]. 
 
8/10/2017: Outpatient orthopedic new patient visit for bilateral foot pain, right greater 
than left. There was a history of left-sided tenotomies and increasing right great toe joint 
pain [00858_ROTHCHILD_0000001244]. 
 
8/16/2017: Outpatient movement disorders neurology visit with Dr. Perlmutter. He notes 
levodopa reduces left greater than right sided tremor and teeth gritting. She has had 
some near-falls. She notes some fatigue, choking on meat, difficulty falling asleep, 
urinary symptoms, and minimal wearing off. No dystonia or dyskinesia (note: 
asymptomatic left foot dyskinesia by history). UPDRS III was 11 in the ON state and 
notable for tremor, rigidity, and bradykinesia. MMSE was 29/30. Medications were kept 
the same. She was encouraged to exercise and return in six months 
[00858_ROTHCHILD_0000000307]. 
 
A Montreal Cognitive Assessment (MoCA) score was 27/30, Mini-mental status exam 
(MMSE) score was 29/30 [00858_ROTHCHILD_0000000191].  
 
8/28/2017: Outpatient orthopedic appointment for right greater than left forefoot pain. No 
operable targets identified [858_ROTHCHILD_0000000295]. 
 
1/30/2018: Sacroplasty after a fall resulting in multiple fractures  
[858_ROTHCHILD_00000001003]. 
 
7/17/2018: Transforaminal steroid injection per pain clinic for lower extremity pain 
[858_ROTHCHILD_0000000998]. 
 
9/5/2018: Outpatient movement disorder neurology visit for “PD/action tremor: levodopa 
provides benefit within 20-30 minutes. The benefit includes reduced shaking…the 
overall benefit is moderate.” She is noted to have cramping in the toes and calf -- mostly 
on the right -- when awakening in the morning.” “She fell about 10 months ago when 
walking out of Schnuck's grocery -- she tripped on onion skins. She broke her pelvis, 
pubic bone and tailbone -- she was in rehab for 17 days -- and had surgery at St Lukes. 
She still has some action tremor that clearly benefits with primidone.” Chewing and 
swallowing are slower with meat, and there is some choking. Urination is slow with 
incomplete emptying. No dose failures, impulse control disorder, hallucinations, 
cognitive problems, constipation, or mood problems. Unified Parkinson disease rating 
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scale (UPDRS) motor subscale (III) score in the ON state was 8 and characterized by 
parkinsonian slowness (bradykinesia) and tremor. [00858_ROTHCHILD_0000000170-
173]. 
 
Dr. Perlmutter notes Ms. Rothchild has idiopathic Parkinson disease and essential 
tremor. Postural tremor started “years before the parkinsonism” and responds to 
primidone. PD is “very mild stage 2 when ON with excellent response to levodopa”. 
There is end of dose dystonia in the feet. She is cognitively intact. At this visit, 
carbidopa/levodopa 25/100 mg dose was kept the same (1200 mg levodopa daily), and 
she was asked to return to the clinic in six months. She is also taking primidone 500 mg 
daily for essential tremor, aspirin 81 mg daily, sumatriptan 50 mg as needed for 
migraine headache, and atorvastatin 40 mg daily for high cholesterol 
[00858_ROTHCHILD_0000000244 and 00858_ROTHCHILD_0000000174]. 
 
11/28/2018: Urgent care visit for injury after a trip and fall with lower extremity injury 
[858_ROTHCHILD_0000000982] with follow up in orthopedic injury clinic two days later 
on 11/30/2018 for ankle sprain and plan to use an orthotic 
[858_ROTHCHILD_0000000360 and 00858_ROTHCHILD_0000001254]. 
 
2/4/2019: Telephone movement disorder neurology update from Ms. Rothchild to report 
that “her shaking has become worse. She also states her legs and knees are weak and 
she wants to discuss a med adjustment.” “She is also having more wearing-off about 30 
minutes before the next dose. The levodopa does improve her legs when it takes 
effect.” The plan was to increase carbidopa/levodopa 25/100 mg to 3.5 tablets four 
times daily (1400 mg total daily levodopa), along with physical therapy 
[00858_ROTHCHILD_0000000177]. A followup call ten days later confirmed the 
medication increase was beneficial [00858_ROTHCHILD_0000000178] 
 
8/25/2019 Urgent care visit and 8/28/2019 clavicle computerized tomography after a fall 
with shoulder injury.  Osteoarthritis and soft tissue swelling 
[858_ROTHCHILD_0000000959-966]. 
 
9/11/2019: Outpatient movement disorder neurology follow up with Dr. Perlmutter. 
Testing reveals a Montreal Cognitive Assessment (MoCA) score of 25/30, Mini-mental 
status exam (MMSE) score of 29/30.  “Levodopa provides benefit within 15 minutes. 
The benefit includes shaking decreases; walking improves with less dystonic posturing 
of both feet; no freezing at any time; easier to arise from a chair; no change in stiffness 
but confused with arthritic stiffness; hand movements improve; no change in voice, 
mood or concentration. She has only occasional wearing off like when under stress. 
She has some end of dose dyskinesias but no other dystonia -- except off period in the 
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feet.” Unified Parkinson disease rating scale (UPDRS) motor subscale (III) score in the 
ON state was 7 and characterized by parkinsonian slowness (bradykinesia). In sum, 
“she continues to have very mild stage 2 PD with excellent response to levodopa. She 
has modest end of dose dyskinesia and some off period dystonia -- all respond well to 
levodopa.” Medications include carbidopa/levodopa 25/100 mg 1600 mg, dicyclomine 
10 mg, primidone 500 mg, aspirin 81 mg daily, sumatriptan 50 mg as needed, and 
atorvastatin 40 mg daily. Plan to further evaluate acute left shoulder problem before 
considering treatment for PD-related dystonia (muscle cramping) 
[00858_ROTHCHILD_0000000186]. 
 
3/2020: Telephone calls between Ms. Rothchild and movement disorder neurology clinic 
regarding an episode of acute, self-limited weakness and left upper extremity 
numbness. Reviewed differential diagnoses included medication side effect, cardiac 
event, and stroke, with a plan to see her primary care doctor for an evaluation. 
[00858_ROTHCHILD_0000000196].  
 
8/31/2020:  Telephone call from Ms. Rothchild to movement disorder neurology clinic to 
report that her carbidopa/levodopa is wearing off more quickly, leading to shaking, 
weakness, internal tremor, and instability. Plan to increase 2 or 4 doses of 
carbidopa/levodopa from 3.5 tablets to 4 tablets [00858_ROTHCHILD_0000000186]. 
 
11/9/2020: Laparoscopic gallbladder removal [858_ROTHCHILD_0000000936]. 
 
3/10/2021 and 3/31/2021: cataract removal [00858_ROTHCHILD_0000000920 and  
[858_ROTHCHILD_0000000928]. 
 
3/11/2021: Ms. Rothchild called Dr. Perlmutter to report that she is overall progressing, 
with worsened left sided symptoms and tremor that causes teeth chattering. It takes 
longer for her carbidopa/levodopa to kick in, but when it does, symptom control is 
adequate. Blood pressure is low. Plan to check sitting and standing blood pressures, 
and if acceptable, then add entacapone to levodopa regimen 
[00858_ROTHCHILD_0000000206]. 
 
5/5/2021: Movement disorder neurology telephone visit with Dr. Perlmutter to discuss 
wearing off in between levodopa doses of 4 tablets each, which each provide 3.5 hours 
of benefit. Levodopa improves resting tremor, balance, concentration, and dystonic toe 
curling. She notes frustration, anxiety, bladder dysfunction, drooling, and difficulty with 
chewing and swallowing. Medications include carbidopa/levodopa 25/100 mg 1600 mg, 
entacapone 800 mg daily (prescribed but likely not taking), dicyclomine 10 mg, 
primidone 500 mg, aspirin 81 mg daily, sumatriptan 50 mg as needed, tramadol 50 mg 
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as needed, and atorvastatin 40 mg daily. In summary, “She has stage 2 PD, with resting 
and action tremor for 18 years. She has had good benefit from levodopa which is 
sufficient at peak-dose, but she has substantial wearing off and also off-period dystonia. 
She has been on primidone for her action tremor which antedated her parkinsonism.” 
The plan included starting entacapone 200 mg with each levodopa dose 
[00858_ROTHCHILD_0000000212]. 
 
5/20/2021: Outpatient orthopedic appointment for acute-on-chronic low back and leg 
pain. Plan for MRI, prednisone, Tylenol, physical therapy, and follow up in pain 
management clinic [858_ROTHCHILD_0000000413]. 
 
8/11/2021: Emergency room visit for rib and trunk pain and swelling after a nighttime fall 
in her bathroom [00858_ROTHCHILD_0000000897]. 
 
2/25/2022: Outpatient visit in orthopedic injury clinic for acute low back and pelvic pain 
after a fall. Plan for imaging, gabapentin to treat pain, and a walker to limit weight-
bearing with consideration of physical therapy and injections 
[858_ROTHCHILD_0000000444]. 
 
7/27/2022: Movement disorder neurology video visit with Dr. Perlmutter and fellow, Dr. 
Heuermann. “Since last visit in 5/2021 symptoms have continued to gradually progress, 
specifically her tremor (left-side), handwriting (smaller and messier, confounded by pain 
in the hands with arthritis), and a bit worse balance.” She fell three times in the past 
year. Symptoms are not as well controlled as they used to be. She has some difficulty 
with swallowing. Constipation is controlled with over the counter medication. She also 
notes urinary challenges, mental fogginess, and poor sleep. For PD she is taking 
carbidopa/levodopa 25/100 mg 4 tablets 4 times daily (1600 mg daily). Since last visit, 
new medications include MiraLax, prednisolone, ranitidine, and denosumab. Social 
history is noted as never smoker, no alcohol use, and drug use not on file. Family 
history is noted as “tremor in mother.” A partial exam was performed. Plan to start 
mirtazapine 15 mg nightly for sleep, appetite, and mood. She was referred for 
occupational therapy [00858_ROTHCHILD_0000000234]. 
 
9/13/2023: Movement disorder neurology televisit with Ms. Rothchild. She was seen by 
Dr. Perlmutter and fellow, Dr. Klinman. The primary issue was left-sided shaking. Topics 
of note included wearing off of medication. “When OFF she notes dancing movement in 
her feet and worsening tremor. She wears off about 30 minutes before her next dose, 
and the dose takes effect after 20-25 minutes. She feels her best during the mid-
morning. She denies nausea (other than at baseline for years), orthostasis, or 
hallucinations, but endorses lethargy and dyskinesias (mostly end-of-dose in her legs) 

Case 7:23-cv-00897-RJ     Document 502-2     Filed 08/26/25     Page 16 of 139



15 
 

as a side effect of the medication.” Other concerns include slurred speech, low mood, 
slow comprehension, falls, difficulty chewing and swallowing, urinary challenges, and 
poor sleep. Levodopa dose was 1600 mg daily. A UPDRS III was 24 in the ON state, 
notable for dystonia; rest, action, and postural tremor, stooped posture, and shuffling 
gait. Tremor rating scale demonstrates tremor in the head, voice, right and left upper 
extremities, and right lower extremity. Her assessment was “stage 2 PD with resting 
tremor and balance difficulties, and a long-standing history of action and postural tremor 
(>20 years, initially called essential tremor). The plan included increasing propranolol 
from 80 mg to 120 mg daily for action/postural tremor. Shortly after the visit, it was 
clarified that Ms. Rothchild had not yet started propranolol, so she then began the 80 
mg dose [00858_ROTHCHILD_0000000116-123 and 518-525]. 
 
1/9/2024: Telephone call with movement disorders neurology clinic about upcoming 
knee surgery [00858_ROTHCHILD_00000001391]. 
 
2/12/2024: Telephone call with movement disorders neurology clinic about worsening 
and persistent gait freezing and recent meniscus repair 
[00858_ROTHCHILD_00000001393]. 
 
4/1/2024: Outpatient movement disorder neurology visit with nurse practitioner Dabney 
for freezing of gait and shuffling that started in late 2023. She noted falls, near-fall, left-
side predominant tremor, stiffness, slowness, swallowing difficulties, and challenges 
with multi-tasking and comprehending. Her 8pm dose of carbidopa/levodopa was 
stopped but three prior doses continued. UPDRS motor subscale score in the ON state 
was 25. MoCA score was 23/30 and MMSE 26/30. For increased tremor and freezing of 
gait, the 8p dose of 4 tablet carbidopa/levodopa 25/100 mg was restarted, and she was 
referred for physical therapy, occupational therapy, and speech therapy 
[858_ROTHCHILD_00000001404].  
 
5/29/2024: Outpatient movement disorder neurology visit with nurse practitioner Dabney 
for followup of tremor, freezing of gait, and falls. She notes trouble cooking and eating 
and daytime fatigue. She completed physical therapy. UPDRS motor subscale score in 
the ON state was 26. Breakthrough tremor interfered with activities. Advanced therapies 
including deep brain stimulation and focused ultrasound were discussed. 
Carbidopa/levodopa 25/100 mg was increased by up to three tablets per day; the dose 
increase was limited by low blood pressure and imbalance 
[858_ROTHCHILD_00000001433].  
 
9/18/2024: Outpatient movement disorder neurology visit with Ms. Rothchild. She was 
seen by Dr. Perlmutter and fellow, Dr. Abdulmunaim. Of note, a dose of levodopa kicks 
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in within 30 minutes and wears off after 3.25 hours. Levodopa partially improves tremor, 
foot tapping, anxiety, and walking; peak dose benefit does not fully ameliorate PD 
symptoms and causes dyskinesias (involuntary movements). She has OFF-state 
dystonia (muscle cramping and posturing) in the feet, ankles, and toes. Freezing of gait 
is persistent. “She can't cook anymore due to problems with fine movements and 
tremor.” She completed physical therapy earlier in the year, and was currently receiving 
occupational therapy. However, she continued to have problems with walking, balance, 
and freezing of gait. She was falling frequently. “She chokes a lot on thin liquids and 
solid food.” It is hard to keep her weight up because of the choking. She urinates 6-7 
times at night, which negatively impacts her sleep. She is independent with tasks like 
balancing a checkbook but gets confused when her routine changes. ”She is not certain 
that primidone helps with the tremor, but stated that it might. Similarly propranolol may 
or may not still be helping.” Levodopa dose was 1600 mg daily. She was also taking 
propranolol 80 mg daily and primidone 500 mg daily. A (UPDRS) motor subscale (III) 
score in the ON state was 35, Hoehn & Yahr stage 3. The plan was to manage her 
tremor-dominant PD with a slow wean of primidone, swallow study, blood pressure 
monitoring, dietician referral, and surveillance of urinary symptoms. 
 
Chronology of Imaging and Diagnostic Studies:  
 
7/11/2003: Unremarkable femur x-ray performed for leg pain 
[858_ROTHCHILD_00000001178]. 
 
4/30/2004: Shoulder x-ray for pain showing mild degenerative changes 
[858_ROTHCHILD_00000001177]. 
 
12/8/2008: Foot x-ray for pain after a fall showing osteoarthritis and a prior fracture 
[858_ROTHCHILD_00000001170]. 
 
4/24/2009: Computerized tomography of the abdomen and pelvis for abdominal pain 
and intestinal malabsorption showing diverticulosis [858_ROTHCHILD_00000001159]. 
 
11/6/2009: Computerized tomography of the abdomen and pelvis for abdominal pain 
showing extensive diverticulosis without diverticulitis 
[858_ROTHCHILD_00000001154]. 
 
8/15/2014: Brain magnetic resonance imaging performed for slurred speech was 
unremarkable [858_ROTHCHILD_00000001092]. 
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7/30/2015: Brain magnetic resonance imaging performed for transient cerebral 
ischemia, which showed no evidence of acute cerebral ischemia 
[858_ROTHCHILD_00000001066]. 
 
4/28/2016: Electrodiagnostic studies of bilateral lower extremities were unremarkable 
[858_ROTHCHILD_00000001056]. 
 
11/11/2016: Cervical spine magnetic resonance imaging performed for neck pain, 
showing mild spondylosis and canal narrowing [858_ROTHCHILD_00000001037]. 
 
1/12/2017 and 7/31/2017: Electrodiagnostic studies showing a normal study of bilateral 
upper extremities and an essentially normal study of bilateral lower extremities with mild 
denervation of the intrinsic foot muscles [858_ROTHCHILD_00000001018 and 
858_ROTHCHILD_00000001027]. 
 
8/10/2017: Radiology consultation on outside imaging study initially performed on 
05/26/2017. Multiple magnetic resonance images of the right forefoot without contrast 
were provided. Impression: 1. Resection of the flexor digitorum longus tendons to the 
right lesser toes, with large gaps between the cut tendon ends. The flexor digitorum 
brevis tendons are at least partly intact.  2. Moderate right first metatarsophalangeal 
joint osteoarthritis with a dorsal loose body and a large dorsal osteophyte 
[00858_ROTHCHILD_000000014]. Foot x-rays performed 8/10/2017 and read by Dr. 
Travis Hillen showed 1. Moderate bilateral great toe metatarsophalangeal osteoarthritis. 
2. Healed arthrodeses of the left second through fourth proximal interphalangeal joints. 
3. Healed left fifth metatarsal shaft fracture [00858_ROTHCHILD_0000000142]. 
 
10/1/2018: Computerized tomography of the cervical spine for neck pain showing mild 
spondylosis, disc protrusion, and canal narrowing [858_ROTHCHILD_0000000990]. 
 
11-12/2018: Computerized tomography of the abdomen and pelvis and colonoscopy for 
unexplained diarrhea showing diverticula and chronic pelvic fractures 
[858_ROTHCHILD_0000000977-981]. 
 
11/30/2018: Ankle x-rays showing osteoarthritis [858_ROTHCHILD_0000000363] 
 
1/14/2020: Cervical spine magnetic resonance imaging showing mild spondylosis and 
canal narrowing [858_ROTHCHILD_0000000951]. 
 
4/19/2021: Computerized tomography of the abdomen and pelvis for pain  
[00858_ROTHCHILD_0000000916]. 
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5/2021: Lumbar spine x-rays and magnetic resonance imaging performed for low back 
pain and right leg radiculopathy that showed spondylosis and degenerative disc disease 
[00858_ROTHCHILD_0000000912 and 858_ROTHCHILD_0000000416]. 
 
7/19/2021: Computerized tomography of the abdomen and pelvis for inability to empty 
her bladder and frequent urination [00858_ROTHCHILD_0000000908]. 
 
10/19/2021: Normal carotid ultrasound  [00858_ROTHCHILD_0000000892]. 
 
3/9/2022: Computerized tomography of abdomen and pelvis with diverticulosis and 
other incidental findings [00858_ROTHCHILD_0000000883] and Lumbar magnetic 
resonance imaging performed for fall with pain showing complex scoliosis and 
multilevel spondylosis [00858_ROTHCHILD_0000000885]. 
 
11/10/2022 Lumbar magnetic resonance imaging performed for pain. Impression: 
Multilevel spondylosis changes without significant change. Stable moderate right L4-5 
neural foraminal narrowing [00858_ROTHCHILD_0000000873]. 
 
5/22/2023: Thyroid ultrasound; unchanged TR RADS score 3 
[00858_ROTHCHILD_0000000864]. 
 
7/12/2023: Electrodiagnostic study of the right lower extremity was normal 
[00858_ROTHCHILD_0000000857]. 
 
7/13/2023 Lumbar magnetic resonance imaging performed for pain. Impression: 
Multilevel lumbar spondylosis and facet joint osteoarthritis 
[00858_ROTHCHILD_0000000855]. 
 
11/13/2023 Right knee magnetic resonance imaging performed for pain. Impression: 1. 
Radial tear body and posterior horn right medial meniscus with displacement of the 
meniscal body into the medial gutter. 2. Moderate medial and patellofemoral 
compartment right knee chondrosis. 3. Trace fluid in a right Baker''s cyst 
[00858_ROTHCHILD_0000000853]. 
 
2/2/2024: Ultrasound for leg swelling after surgery. Impression: no evidence of clot 
[00858_ROTHCHILD_0000000845]. 
 
4/24/2024: Chest x-ray for back pain. Impression: no infiltrates or fracture 
[00858_ROTHCHILD_0000000843].  
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Evaluation of Ms. Diane Rothchild 
 
On Tuesday, January 21, 2025, I met with Ms. Diane Rothchild for 65 minutes via 
video. Her friend, Mr. Gary Smith, was present to assist with the video and provide 
collateral history, as his knowledge of her symptoms and history dates back decades. I 
obtained a detailed history and performed an exam, in accordance with my standard 
clinical practice. My findings are documented below. 
 
 
History of present illness: 
 
Ms. Rothchild’s first Parkinson’s symptoms occurred in 1992 to 1993 when she noticed 
that she “couldn’t walk in a straight line”. Shortly after that, she noticed left hand tremor 
and stiffness. Her symptoms have gradually progressed over the years. She started 
seeing Dr. Perlmutter in 1999. Her Parkinson disease now affects both the right and left 
sides of her body and includes the motor and nonmotor symptoms described below. 
 
Regarding motor symptoms, she endorses tremor, stiffness, and slowness. Tremor is 
quite bothersome; she needs weighted blankets and 1.5 pound weights to keep her 
body still while at the dentist. She has especially stiff legs that posture and bend inward 
and involuntary toe curling in the morning. In the last few months, Dr. Perlmutter has 
recommended botulinum toxin injections to treat these troublesome muscle postures. 
Balance has “dramatically worsened” over the past year. She has fallen twice this 
month and is “constantly grasping at a wall”, because she feels like she is about to fall. 
She endorses shuffling and freezing of gait (like Tim Conway’s “The Oldest Man” 
character on “The Carol Burnett Show”) especially when in tight spaces. Exercise is 
limited to stretching. She previously tried using a cane, but coordinating the cane while 
walking threw her off balance and made walking even more dangerous. 
 
Regarding non-motor symptoms, sleep is disrupted and of poor quality. She typically 
sleeps from 9 pm to 10:30 pm, is awake from 10:30 pm to 4:00 am because of trouble 
falling back asleep, and sleeps again from 4:00 am onward. She is “always tired” during 
the day. Thinking and memory are impaired. She can no longer multitask, and she 
needs to make lists and write things down in order to remember them. She needs help 
managing finances. Constipation is treated with over the counter medications. She 
experiences anxiety and depression. Her low mood is especially around becoming 
homebound, and her anxiety is greatest about poor balance and falls. She endorses 
feeling dizzy and “in a fog”, which is worse in the mornings. Recently, her blood 
pressure has been in the 90s over 50s at home. She notes feeling “always weak”. Due 
to decreased vision and severely dry eyes, she can no longer use a computer; Mr. 
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Smith has taken over banking and household tasks that require computer usage. Also 
due to eye changes, she can no longer drive farther than around the block, and when 
she arrives needs help getting out of the car. She notes her retina specialist says there 
has been no change in her retina health and attributes these symptoms to her 
Parkinson disease. When asked about swallowing she states it is “not good”, “eating is 
a problem”, and she is “very nervous about eating”. Mr. Smith cuts up her food, e.g. a 
hamburger, into very small bites, because she frequently chokes on food. She also says 
she “chokes on water a lot” and “I choke on almost everything.” Her voice is impaired. 
She describes it as “up and down, in and out” and that she has “lost a lot of volume.” 
Other people frequently ask her to repeat herself, and Mr. Smith often speaks for her. 
She has not yet had voice therapy or a swallow study, because there are no providers 
local to her. She gets out of bed five to seven times overnight to urinate. She notes 
“significant retention” and recently had to urinate three times in 10 minutes overnight. 
She has back pain. She has excess saliva, especially in the morning, for which 
botulinum toxin injections have also been discussed. She endorses fatigue. She has not 
been told whether she acts out her dreams, because she does not have a bed partner. 
She does not have hallucinations. 
 
When she takes levodopa, her motor symptoms improve. Tremor improves the most, 
followed by stiffness, and least of all walking improves with carbidopa/levodopa. Each 
carbidopa/levodopa dose takes 30 minutes to kick in and lasts three and a half hours 
before wearing off. She started carbidopa/levodopa shortly after her Parkinson’s 
symptoms started in the 1990s. In 2013, she was taking nine tablets daily. She now 
takes 16 tablets per day. 
 
 
Current Parkinson’s medication: 
 
Carbidopa/levodopa (Sinemet immediate release) 25/100 mg. She takes four tablets 
every four hours at 8 am, 12 pm, 4 pm, and 8pm.  
 
She previously tried entacapone (Comtan) but experienced side effects and stopped. 
 
 
Imaging:  
 
I personally reviewed the following imaging studies provided on a hard drive: 
1/18/2005 chest x-ray 
12/8/2008 left foot x-ray 
4/24/2009 abdominal CT scan and ultrasound 
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9/30/2009 abdominal CT scan 
2/20/2013 nuclear medicine scan 
2/25/2013 thoracic spine x-ray 
5/23/2013 cervical spine x-ray 
7/19/2013 cervical spine MRI 
8/12/2013 gallbladder scan 
10/8/2013 nuclear medicine scan 
10/18/2013 chest x-ray 
8/15/2014 nuclear medicine scan 
6/5/2015 renal ultrasound 
7/30/2015 brain MRI 
10/30/2015 chest x-ray 
10/5/2018 mammogram 
10/18/2019 renal ultrasound 
6/3/2020 parathyroid ultrasound 
10/13/2020 abdomen and pelvis CT scan 
4/19/2021 abdomen and pelvis CT scan 
5/19/2021 thyroid and parathyroid ultrasound 
 
 
Review of systems: 
 
Fever or chills: no 

Anxiety or depression: yes 

Vision problems: yes 

Nausea or vomiting: yes 

Joint pain: yes 

Difficulty breathing: no 

Chest pain: no 

Headache: yes, low-grade 

Numbness or tingling: no peripheral paresthesia but is experiencing the buzzing of 
internal tremor 

Heat or cold intolerance: no 

Rash: no 

Swollen glands: no 
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Easy bruising: yes 

Painful urination: no 
 
 
Social history: 
 
Ms. Rothchild completed her undergraduate education and a master’s degree plus 30 
hours. She was a special education teacher throughout her career and retired from this 
profession. She smoked for one month in college and has not used tobacco products 
since. She drank occasional (social) alcohol until 2000 and has not consumed alcohol 
since because of the potential interaction with her Parkinson’s medications. She has 
never used illicit drugs. 
 
She sometimes drives one block but does not drive outside of her retirement 
community. She has not been exposed to anti-dopaminergic medications such as anti-
nausea or antipsychotic medications. She has not had occupational or residential 
exposures to pesticides, heavy metals, welding, mining, or well water. She has not 
served in the military or been exposed to Agent Orange. 
 
 
Family history:  
 
Her mother lived until her late 60s and had a “slight” upper extremity tremor that was 
reportedly diagnosed as familial (i.e. essential) tremor. She died in a car accident before 
turning 70. 

Her maternal grandmother had many strokes and related memory loss. 

Her father had kidney stones.  

There is no family history of Parkinson disease or other neurologic disease and no other 
family members with tremor. 
 
Her ethnicity is Italian and Belgian. She does not have Jewish, eastern European, or 
other ethnicities. 
 
 
General Examination: 
 
General: alert, appropriate, fairly good historian with some collateral history (e.g. dates 
and summary details) provided by Mr. Smith 
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Psychiatric: normal mood and affect 
 
Head/ears/eyes/nose/throat: normocephalic; atraumatic 
 
Extremities: no apparent edema or discoloration 
 
Skin: exposed areas are clean, dry, and intact 
 
 
Neurologic Examination: 
 
General: Pleasant, alert, provides history as above. Oriented to self, Tuesday, January, 
2025, and Lake Saint Louis. She incorrectly stated the date as the 18th instead of the 
21st. She incorrectly named the reverse chronology of presidents as: Trump, Biden, 
Obama, Bush, Bush, and Reagan. She subtracted serials 7s from 100 to 93 and no 
further.  She was unable to correctly state the difference between a river and a canal. 
Fluency was impaired; she named 8 words beginning with the letter “f” in one minute. 
She recalled four out of five words after five minutes. Immediate recall was intact. 
Repetition and naming were intact. No finger agnosia, acalculia, phantom limb 
phenomenon, or ideomotor or constructional apraxia. 
 
Cranial nerves: There was mild hypophonia and moderate hypomimia. Extraocular 
movements were notable for saccadic intrusions predominantly in downgaze. No square 
wave jerks. No skew deviation. Face symmetric. Tongue midline, symmetric excursions 
bilaterally.  
 
Delayed left greater than right shoulder activation and decreased amplitude. There was 
no myoclonus or titubation.  
 
Coordination: Finger-nose-finger was intact bilaterally.  
 
Gait: She arose from chair with the use of her arms. She had decreased stride length 
and decreased arm swing. No freezing or festination. She turned in six steps.  
 
 
Unified Parkinson’s Disease Rating Scale, part III: 
 
Ms. Rothchild was examined in the ON state. 
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PD medications: Four tablets carbidopa/levodopa 25/100 mg four times daily 
 
Time of last levodopa dose: 8:30 am (one hour and fifteen minutes prior to exam) 
 
Dyskinesias present: Yes 
 
Dyskinesias interfered with ratings: No 
 
 

 Right Left 

Speech 1 

Facial expression 2 

Rest tremor: lip/jaw 0 

Rest tremor: UE 2          1 

Rest tremor: LE 0 1 

Rigidity: neck not tested (nt) 

Rigidity: UE nt nt 

Rigidity: LE nt nt 

Postural tremor: UE 1 1 

Kinetic tremor: UE 0 1 

Finger taps 2 2 

Hand movements 1 2 

Pronation-supination 1 2 

Toe tapping 3 3 

Leg agility 3 2 

Arising from chair 1 

Gait 2 

FOG 0 
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Postural stability nt 

Posture  1 

Global spontaneity 3 

Constancy of rest tremor 3 

TOTAL SCORE 41 (partial score) 
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Ms. Rothchild’s Exposure Profile 
 
Dr. Reynolds completed an exposure profile for Ms. Rothchild, dated February 4, 2025. 
The profile is based on Ms. Rothchild’s exposure on Marine Corp Base Camp Lejeune, 
specifically while working on Tarawa Terrace from August 1, 1973, to January 31, 1975. 
Dr. Reynolds used field manuals with modeled toxic contaminate concentrations on 
Tarawa Terrace between 1957 and 1983 to calculate Ms. Rothchild’s exposures to 
TCE, PCE, and other volatile organic compounds (VC and BZ).  
 
During the exposure period, if Ms. Rothchild only drank water commensurate with the 
ATSDR estimate of civilian worker central tendency exposure (CTE) of 1.227 liters per 
day, she would have ingested 7,342 µg of PCE and 291 µg of TCE. However, the 
ATSDR civilian worker relative maximum exposure (RME) is 3.092 liters consumption 
per day. At this rate, Ms. Rothchild’s cumulative consumption would have been 18,501 
µg of PCE and 733 µg of TCE. Considering that Ms. Rothchild drank more water 
“depending on how hot it is” (Rothchild dep., 32:24, February 29, 2024) and that North 
Carolina temperatures high temperature above 80 degrees Fahrenheit approximately 
four months of the year1, her total daily contaminated water consumption may have 
been higher (Chart 5: light activity, desk work <80oF). These data, along with estimated 
PCE and TCE concentrations during each month of Ms. Rothchild’s ingestion on Camp 
Lejeune, are summarized in the tables below and will be discussed further in Section 
VIII. 
 
 

Exposure Dates 
Total 
Days 

Start Stop 
Checked 

Days 
TT TCE 
(ug/l-M) 

TT PCE 
(ug/l-M) 

8/1/1973 - 8/14/1973 14 8/1/1973 8/14/1973 15 1.64 41.52 
8/20/1973 - 8/31/1973 11 8/20/1973 8/31/1973 11 1.64 41.53 
9/1/1973 - 9/30/1973* 29 9/1/1973 9/30/1973 29 1.63 41.27 
10/1/1973 -10/31/1973 31 10/1/1973 10/31/1973 31 1.62 41.01 

11/1/1973 - 11/30/1973* 27 11/1/1973 11/30/1973 27 1.61 40.75 
12/1/1973 - 12/31/1973* 22.5 12/1/1973 12/31/1973 22.5 1.60 40.48 

1/1/1974 - 1/30/1974* 28 1/1/1974 1/30/1974 28 1.59 40.22 
2/1/1974 - 2/28/1974 28 2/1/1974 2/28/1974 28 1.59 40.13 
3/1/1974 - 3/31/1974 31 3/1/1974 3/31/1974 31 1.58 40.10 
4/1/1974 - 4/30/1974 30 4/1/1974 4/30/1974 30 1.59 40.20 
5/1/1974 - 5/31/1974* 30 5/1/1974 5/31/1974 30 1.60 40.35 

 
1 U.S. Climate Data. https://www.usclimatedata.com/climate/camp-lejeune/north-
carolina/united-states/usnc1306. Accessed February 2, 2025. 
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6/1/1974 - 6/14/1974 14 6/1/1974 6/14/1974 14 1.61 40.59 
8/14/1974 - 8/31/1974 17 8/14/1974 8/31/1974 17 1.63 41.08 
9/1/1974 - 9/30/1974 29 9/1/1974 9/30/1974 29 1.64 41.35 

10/1/1974 -10/31/1974 31 10/1/1974 10/31/1974 31 1.65 41.61 
11/1/1974 - 11/30/1974* 27 11/1/1974 11/30/1974 27 1.67 41.91 
12/1/1974 - 12/31/1974* 22.5 12/1/1974 12/31/1974 22.5 1.68 42.19 

1/1/1975 - 1/31/1975 29 1/1/1975 1/31/1975 29 1.74 43.76 

 
*No information about holiday school breaks for Thanksgiving, Christmas, or New Years. 

 
 
Summed 
variable 
totals       

  Chart 1: 1L 

Chart 2: 
ATSDR 
civilian worker 
RME (3.092 L 
consumption 
per day) 

Chart 3: 
ATSDR 
civilian worker 
CTE (1.227 L 
consumption 
per day) 

Chart 4: 
ATSDR 
civilian 
worker/ 
marine in 
training 
(4.334 L 
consumption 
per day) 

Chart 5: FM 
1957-1983 
light activity 
(desk work, 
guard/KP 
duty), 
moderate 
day, 
desert/tropical 
<80oF 
(5.2049 L 
consumption 
per day) 

 

Cumulative 
ug/l-M 

Cumulative 
consumption 

(total ug= 
days*concent
ration per L) 

Cumulative 
consumption 

(total ug= 
days*concent

ration per 
ATSDR 

exposure 
assumptions) 

Cumulative 
consumption 

(total ug= 
days*concent

ration per 
ATSDR 

exposure 
assumptions) 

Cumulative 
consumption 

(total ug= 
days*concent

ration per 
ATSDR 

exposure 
assumptions) 

Cumulative 
consumption 

(total ug= 
days*concent

ration per 
deposition/FM 

exposure 
assumptions) 

TCE 28 245 756 300 1,060 1,265 
PCE 699 6,177 19,101 7,580 26,773 32,153 
VC 38 340 1,050 417 1,471 1,767 
BZ 0 0 0 0 0 0 
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VI. Parkinson Disease: Clinical Summary 
 
 
Introduction 
 
Parkinson disease is a progressive, neurodegenerative disorder of basal ganglia 
circuitry that causes permanent physical impairment. The clinical presentation of PD is 
characterized by the cardinal motor features of bradykinesia (a specific type of slowness 
seen in parkinsonian disorders), rigidity (an abnormality of muscle tone), rest tremor (of 
a characteristic frequency and amplitude), gait disturbances (e.g. hypokinetic gait 
parameters, festination), and postural instability. PD can also include a multitude of 
other motor and non-motor related phenomena, including but not limited to involuntary 
movements, gastrointestinal dysfunction, urinary challenges, memory loss, 
hallucinations, and disorders of sleep and mood.2 The motor and nonmotor symptoms 
of PD are addressed in further detail below. 
 
Parkinson disease was first described by James Parkinson in his 1817 “Essay on the 
Shaking Palsy”.3 He described the clinical features (tremor, flexed posture, and walking 
difficulties) of a disease with an insidious onset and a progressive disabling course that 
he named “paralysis agitans”. A few decades later, Jean-Martin Charcot coined the 
eponym “Parkinson’s disease” for this disorder, adding to James Parkinson’s 
observations and identifying bradykinesia and rigidity as key features of the disease, 
while suggesting tremor is a typical, but not required, symptom.4 Since that time, our 
understanding of the symptoms, presentation, and causes of Parkinson disease has 
grown tremendously. .  
 
 
Essential Tremor and Other Tremor Types 
 
Essential tremor (ET) is an autosomal-dominantly inherited tremor disorder of the 
cerebello-thalamo-cortical circuit. Autosomal dominant genetic mutations have a 50% 

 
2 Hess CW, Hallett M. The Phenomenology of Parkinson's Disease. Semin Neurol. 
2017;37(2):109-117. 
 
3 Parkinson, James. “An essay on the shaking palsy. 1817.” The Journal of neuropsychiatry and 
clinical neurosciences vol. 14,2 (2002): 223-36; discussion 222. 
 
4 Obeso JA, Stamelou M, Goetz CG, et al. Past, present, and future of Parkinson's disease: A 
special essay on the 200th Anniversary of the Shaking Palsy. Mov Disord. 2017;32(9):1264-
1310. 
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chance of being passed from parent to child and typically manifest in every generation 
of the family tree. ET is the most common tremor disorder and the most common 
movement disorder. In most cases it is inherited from parent to child. It is defined as an 
isolated action tremor of the upper extremities present for at least three years. It may 
eventually also involve the head and voice.  
 
In addition to essential tremor, there are many other types of tremor. The International 
Parkinson and Movement Disorder Society consensus statement on the classification of 
tremors considers both the tremor syndrome, or pattern of clinical features including 
phenotype, history, associated signs, and laboratory testing (axis 1) and the tremor 
etiology (axis 2). Initially only the axis 1 classification may be known, and if an axis 2 
etiology is later discovered, the axis 1 diagnosis is retained to preserve dual 
classification of both the syndrome and the etiology.  
 
Common syndromes, in addition to ET, include medication-induced tremor, enhanced 
physiologic tremor, palatal tremor, dystonic tremor, functional tremor, task-specific 
tremor, orthostatic tremor, and cerebellar tremor, among others. Defining the tremor 
syndrome first can be helpful for identifying the underlying etiology. Potential etiologies 
of tremor are myriad. A short list includes neurodegenerative diseases, chromosomal 
duplications, mitochondrial disorders, infections, inflammatory diseases, endocrine and 
metabolic disorders (e.g. thyroid and liver disease), neuropathies, toxins, medications, 
drug and alcohol withdrawal, tumors, brain injury, vascular diseases (e.g. stroke), 
anxiety, fatigue, and trauma.5,6 

 
 
Terminology 
 
“Parkinson disease” is a broad term that refers to the clinical syndrome described above 
and is often used synonymously with the term “idiopathic PD” when referring to the 
classic presentation of PD. The term “parkinsonism” refers to a motor symptom(s) 
traditionally associated with PD, and the term “parkinsonian syndrome” describes a 
constellation of abnormalities without attributing a specific diagnosis. The terms 
“atypical parkinsonian syndrome” and “Parkinson’s plus syndrome” refer to a group of 
neurodegenerative disorders that are distinct from Parkinson disease.4 Each of these 
terms are reviewed in greater detail below. 

 
5 Shanker V. Essential tremor: diagnosis and management. BMJ. 2019;366:l4485. Published 
2019 Aug 5. 
 
6 Bhatia KP, Bain P, Bajaj N, et al. Consensus Statement on the classification of tremors. from 
the task force on tremor of the International Parkinson and Movement Disorder Society. Mov 
Disord. 2018;33(1):75-87. 
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The terms “parkinsonism” and “parkinsonian” are broad terms that describe a 
constellation of movement symptoms at least partially overlapping those seen in 
Parkinson disease, such as rigidity, tremor, bradykinesia, postural instability, and gait 
impairment. These terms are used when the diagnosis is not yet known, when the 
primary diagnosis is something other than Parkinson disease, or to simply describe 
symptoms without ascribing a diagnosis. 
 
“Atypical parkinsonian syndromes” refer to a group of neurodegenerative disorders that 
are distinct from Parkinson disease (PD). These include progressive supranuclear palsy 
(PSP), corticobasal syndrome (CBS), dementia with Lewy bodies (DLB), and multiple 
system atrophy (MSA). While there can be symptom overlap between PD and the 
atypical parkinsonian syndromes, the atypical parkinsonian syndromes have distinct 
pathology, genetics, biomarkers, imaging findings, diagnostic criteria, associated 
symptoms, clinical presentation, prognosis, and treatment approaches.7 Accurate 
Parkinson disease diagnosis requires ruling out core features of atypical parkinsonian 
syndromes and other PD mimics. As such, these features are included as absolute 
exclusion criteria and “red flags” in current PD diagnostic paradigms, e.g. the 2015 
Movement Disorders Society Clinical Diagnostic Criteria for Parkinson Disease.8 
 
There are many known causes, modifiers, and risk factors for Parkinson disease. Each 
individual’s Parkinson disease is not identical; rather, PD is a complex, heterogeneous 
neurologic syndrome. As such, the nosological classification of Parkinson disease has 
long been evolving to reflect these etiologies. Since the original 19th century description 
of the “shaking palsy” or “paralysis agitans”, many updated terms have been suggested 
for the syndrome: parkinsonism; classic, typical, or idiopathic Parkinson disease; 
Parkinson disease; Parkin complex; Parkin Lewy body disease; parkinsonism type 1 
through infinity; Parkinson diseases, primary parkinsonism; bradykinetic rigid syndrome; 
etc.  Historically, the term “idiopathic” has been used to describe diseases of unknown 
cause. Before our modern understanding of genetic and environmental factors in 
Parkinson disease, the term “idiopathic” was applied to PD. More recently, the term 
“idiopathic Parkinson disease” has been used to indicate non-monogenic PD (i.e. 
disease not controlled by a single gene mutation). As our understanding grows, the term 
“idiopathic” becomes less precise.  
 

 
7 McFarland NR. Diagnostic Approach to Atypical Parkinsonian Syndromes. Continuum 
(Minneap Minn). 2016;22(4 Movement Disorders):1117-1142. 
 
8 Postuma RB, Berg D, Stern M, et al. MDS clinical diagnostic criteria for Parkinson's disease. 
Mov Disord. 2015;30(12):1591-1601. 
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Our current use of the term “idiopathic” PD reflects that genetic and/or environmental 
factors contribute to Parkinson disease. As Dr. Perlmutter states, in the case of 
Parkinson disease, idiopathic “refers to standard development and progression of the 
disorder”, whether the cause is known or unknown (Perlmutter dep. 31:25-32:12, May 3, 
2024). There are many reasons for this. While epidemiologists and other scientists 
continue to elucidate and quantify PD’s risk factors at a population level, a clinician's job 
is to identify the syndrome and treat the symptoms of an individual. We do not yet have 
disease-modifying treatments unique to the underlying molecular mechanisms of PD. 
However, many treatments under development are focused on the single genes that, 
when mutated, are known to cause PD. When a disease is controlled by a single gene, 
it is described as “monogenetic”. Whether PD is monogenetic or not for a given 
individual, the available treatments for Parkinson disease are the same for everyone. 
While updated naming paradigms are needed, proposed, and debated in the field, the 
term “idiopathic Parkinson disease” is still typically used to describe non-monogenetic 
PD, despite its imprecision. For the sake of clarity, I will not use the term “idiopathic” in 
this report. 
 
 
Motor Symptoms of Parkinson disease 
 
The standard neurological exam for Parkinson disease is the Movement Disorder 
Society Unified Parkinson Disease rating scale (MDS-UPDRS).9 It is a quantitative and 
widely used movement disorders exam for patients with Parkinson disease, specifically 
the motor subset (part III).10 There are 33 items in the motor exam, and each item is 
scored on a scale of 0-4, where 0=normal, 1=slight, 2=mild, 3=moderate, and 4=severe. 
To further delineate these categories, each item’s score has a specific description or 
qualifier. For example, for exam item 3.2, “Facial Expression” a score of “mild” requires: 
“in addition to decreased eye-blink frequency, masked facies present in the lower face 
as well, namely fewer movements around the mouth, such as less spontaneous smiling, 
but lips not parted”.  
 
The 33 exam items are as follows:  

3.1 Speech 

 
9 Goetz, Christopher G et al. “Movement Disorder Society-sponsored revision of the Unified 
Parkinson's Disease Rating Scale (MDS-UPDRS): scale presentation and clinimetric testing 
results.” Movement disorders : official journal of the Movement Disorder Society vol. 23,15 
(2008): 2129-70. 
 
10 Ramaker, Claudia et al. “Systematic evaluation of rating scales for impairment and disability 
in Parkinson's disease.” Movement disorders: official journal of the Movement Disorder Society 
vol. 17,5 (2002): 867-76. 

Case 7:23-cv-00897-RJ     Document 502-2     Filed 08/26/25     Page 33 of 139



32 
 

3.2 Facial Expression 
3.3 Rigidity (Neck, Right Upper Extremity, Left Upper Extremity, Right Lower  

Extremity, Left Lower Extremity) 
3.4 Finger Tapping (Right, Left) 
3.5 Hand Movements (Right, Left) 
3.6 Pronation-Supination Movements of Hands (Right, Left) 
3.7 Toe Tapping (Right, Left) 
3.8 Leg Agility (Right, Left) 
3.9 Arising From Chair 
3.10 Gait 
3.11 Freezing of Gait 
3.12 Postural Stability 
3.13 Posture 
3.14 Global Spontaneity of Movement (Body Bradykinesia) 
3.15 Postural Tremor of the Hands (Right, Left) 
3.16 Kinetic Tremor of the Hands (Right, Left) 
3.17 Rest Tremor Amplitude (Right Upper Extremity, Left Upper Extremity, Right  

Lower Extremity, Left Lower Extremity Lip/Jaw) 
3.18 Constancy of Rest Tremor 
 

By using the above standardized scoring system, the UPDRS III provides a quantitative 
mechanism with which to evaluate motor symptoms of Parkinson disease. 
 
This standardized rating scale encompasses the core movement symptoms of 
Parkinson disease: bradykinesia (slowness), rigidity (muscle stiffness), resting tremor, 
and postural instability (poor balance reflexes). When these movement abnormalities 
manifest in the arms, legs, or trunk, they may cause difficulty with activities of daily 
living, specific challenges with fine or gross motor tasks, difficulty initiating steps, 
difficulty walking, propensity to fall, and pain. When they manifest in the face or throat, 
they can cause poor vision, masked facial expression, excessive drooling, trouble 
swallowing (causing choking, weight loss, and increased pneumonia risk), and difficulty 
speaking. 
 
 
Nonmotor Symptoms of Parkinson Disease 
 
The UPDRS parts I and II also assess common nonmotor symptoms of Parkinson 
disease. These include cognitive impairment, hallucinations and psychosis, depressed 
mood, anxious mood, apathy, dopamine dysregulation syndrome, impaired sleep, 
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daytime sleepiness, pain and other sensations, urinary problems, constipation, 
neurogenic orthostatic hypotension, and fatigue.  
 
The Movement Disorders Society describes the scope of each nonmotor symptom as 
follows for the purpose of accuracy and uniformity in administering the UPDRS part I 
and II scales: Cognitive impairment relates to all types of altered level of cognitive 
function including cognitive slowing, impaired reasoning, memory loss, and deficits in 
attention and orientation. Hallucinations and psychosis include both illusions 
(misinterpretations of real stimuli) and hallucinations (spontaneous false sensations) of 
all major sensory domains (visual, auditory, tactile, olfactory, and gustatory) that may 
include the presence of unformed or fully formed sensations. Depressed mood includes 
low mood, sadness, hopelessness, feelings of emptiness, or loss of enjoyment. Anxious 
mood includes nervous, tense, worried, or anxious feelings including panic attacks. 
Apathy includes a decreased level of spontaneous activity, assertiveness, motivation, 
and initiative. Dopamine dysregulation syndrome can include atypical or excessive 
gambling, atypical or excessive sexual drive or interests, other repetitive activities, or 
taking extra non-prescribed medication for non-physical reasons, with notable impacts 
on personal life, family and social relations, major family conflicts, lost time from work, 
or missed meals or sleep. Impaired sleep includes trouble going to sleep at night or 
staying asleep through the night. Daytime sleepiness includes trouble staying awake or 
falling asleep during inappropriate times. Pain and disrupted sensation includes 
uncomfortable bodily feelings like pain, aches, tingling, or cramps. Urinary problems 
include trouble with urine control, urinary urgency, urinary frequency, or urinary 
incontinence. Constipation can include difficulty moving one's bowels, interference with 
activities or being comfortable, or can require physical help from someone else to 
empty the bowels. Orthostatic hypotension (also called neurogenic orthostatic 
hypotension) causes lightheadedness or dizziness upon standing, the need to sit or lie 
down to avoid adverse events, or fainting or falling that can result in head trauma or 
other injuries. Fatigue, separate from sleepiness or sadness, can interfere or prevent 
activities or being with other people.11  
 
Many of the nonmotor symptoms described above are disorders of the autonomic 
nervous system, which is dysregulated in Parkinson disease. Autonomic symptoms are 
a subset of Parkinson’s nonmotor symptoms. The autonomic nervous system regulates 
involuntary physiologic processes. The autonomic nervous system consists of 

 
11 Goetz, Christopher G et al. “Movement Disorder Society-sponsored revision of the Unified 
Parkinson's Disease Rating Scale (MDS-UPDRS): scale presentation and clinimetric testing 
results.” Movement disorders: official journal of the Movement Disorder Society vol. 23,15 
(2008): 2129-70. 
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connections between the central nervous system (the brain and spinal cord) and the 
remainder of the body, e.g. the muscles, skin, blood vessels, heart, digestive tract, and 
other organs. The autonomic nervous system controls automatic processes such as 
heart rate, blood pressure, breathing, digestion, pain, and sexual arousal. Orthostatic 
hypotension (low blood pressure upon standing) is a common autonomic dysregulation 
in Parkinson disease and is caused by a loss of appropriate blood vessel tone. Similar 
blood vessel problems can also cause postprandial hypotension (low blood pressure 
after eating), supine hypertension (high blood pressure when lying down), labile blood 
pressures, swollen and cold extremities, and dangerously low blood pressure during 
anesthesia. Other autonomic dysfunctions seen in Parkinson disease include abnormal 
heart rate and decreased heart rate variability, digestive system dysfunction (slow 
stomach emptying, nausea, vomiting, slow colon transport, and constipation), difficulty 
urinating or bladder incontinence, erectile dysfunction, underactive or overactive 
sweating, and temperature dysregulation (hot flushes, cold sweats, and acute 
hyperthermia).12,13,14 Autonomic dysfunction is present in prodromal PD and in all 
stages of PD. In a study of patients with very early Parkinson disease, at least one 
autonomic symptom was present in 71% of people at baseline and in 100% of people 3 
years later.15 
 
 
Treatment of Parkinson disease 
 
Treatment of Parkinson disease is symptomatic, as there is no known cure. 
Pharmacologic treatments for Parkinson disease focus on reducing symptoms, whether 
motor or nonmotor. Often a variety of specialists outside of movement disorders, 
ranging from urologists and gastroenterologists to psychologists, are needed on the 
treatment team to help control nonmotor symptoms and mitigate their deleterious 
effects, especially when the symptoms are multifactorial, difficult to diagnose, or the 
treatments interfere with a patient’s other comorbidities.  

 
12 Pfeiffer RF. Autonomic Dysfunction in Parkinson's Disease. Neurotherapeutics. 
2020;17(4):1464-1479. 
 
13 Waxenbaum JA, Reddy V, Varacallo MA. Anatomy, Autonomic Nervous System. [Updated 
2023 Jul 24]. In: StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; July 24, 
2023. 
 
14 Sánchez-Manso JC, Gujarathi R, Varacallo MA. Autonomic Dysfunction. In: StatPearls. 
Treasure Island (FL): StatPearls Publishing; August 4, 2023. 
 
15 Stanković I, Petrović I, Pekmezović T, et al. Longitudinal assessment of autonomic 
dysfunction in early Parkinson's disease. Parkinsonism Relat Disord. 2019;66:74-79. 
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Regarding the treatment of motor symptoms, several PD medications exogenously 
replace or enhance the brain’s endogenous dopamine, which has been lost due to the 
death or dysfunction of dopamine-producing neurons. The primary ingredient for 
dopamine replacement is levodopa, as it is the chemical precursor to dopamine. 
Pharmacologically, it is formulated with carbidopa, a compound that prevents peripheral 
levodopa metabolism. This combination reduces nausea and vomiting and allows more 
levodopa to cross the blood-brain barrier where it is metabolized to dopamine. 
Carbidopa/levodopa comes in several formulations that vary in route of delivery and 
speed of release. For the purpose of this report, immediate-release, oral 
carbidopa/levodopa (Sinemet)16 is the relevant levodopa-containing medication 
prescribed to Ms. Rothchild. 
 
 
Progression and Prognosis of Ms. Rothchild’s Motor and Nonmotor Symptoms 
 
In my January 2025 physical exam of Ms. Rothchild, her partial UPDRS III exam in the 
ON state was 41. This reflects significant breakthrough motor symptoms despite 
medication. An exam score that included muscle tone and postural reflexes would have 
been higher (more Parkinson’s symptoms). An ON-medication state exam reflects the 
best treated state of a patient’s daily Parkinson’s cycle. Times of the day when 
medication is still kicking in, is wearing off, or has worn off will also be worse. In her 
approximately 25 years of Parkinson disease, Ms. Rothchild has experienced a 
progressive degeneration, with more rapid deterioration in recent months. Over time, 
she will require higher doses of levodopa to treat worsening motor symptoms or face 
the accumulating disability of motor symptoms as she reaches dose-limiting side 
effects. 
 
Nonmotor symptoms evolve as an intrinsic part of Parkinson disease and its 
accompanying autonomic dysfunction. Levodopa and other Parkinson’s therapies, the 
mainstay of PD motor symptom treatment, unfortunately do not alleviate the nonmotor 
symptoms of PD. Conversely, these treatments often make nonmotor symptoms worse. 
Ms. Rothchild has experienced this delicate balance with at least her blood pressure 
and likely other nonmotor symptoms also. This is a common challenge when patients 

 
16 Merck Sharp & Dohme Corporation. Sinemet (carbidopa and levodopa) [package insert]. U.S. 
Food and Drug Administration website. 
https://www.accessdata.fda.gov/drugsatfda_docs/label/2020/017555s072lbl.pdf. Accessed 
December 8, 2024.  
 

Case 7:23-cv-00897-RJ     Document 502-2     Filed 08/26/25     Page 37 of 139



36 
 

are taking high-dose levodopa, including Ms. Rothchild’s 16 tablets of 
carbidopa/levodopa daily. 
 
Examples of iatrogenically-exacerbated nonmotor symptoms include hallucinations, 
psychosis, orthostatic hypotension, daytime sleepiness, and dopamine dysregulation 
syndrome. When nonmotor symptoms are magnified by levodopa and other 
dopaminergic treatments, patients are put in the difficult situation of treating motor 
function at the expense of nonmotor symptoms control and vice versa. Alternatively, 
treating physicians may use additional medications to mitigate PD nonmotor symptoms, 
each with its own risk of medication interactions and side effects.17  
 
Ms. Rothchild experiences many typical Parkinson’s nonmotor symptoms. These 
include disrupted sleep, daytime fatigue, constipation, cognitive impairment (poor 
memory, difficulty multitasking, etc.), anxiety, depression, dizziness, low blood 
pressure, dry eye with impaired vision, swallowing dysfunction, choking, disordered 
speech, frequent urination, urinary retention, and pain. Her initial nonmotor symptoms 
were fatigue, sleep difficulties, bladder dysfunction, and low mood. Over time, these 
progressed, and her remaining symptoms emerged; she will undoubtedly develop more 
nonmotor symptoms as time goes on.  
 
Nonmotor symptoms of Parkinson disease contribute significantly to disability in PD and 
are strongly associated with poor quality of life.18 They are often more troubling than 
motor symptoms, owing to their complex and refractory nature.19,20 Figure 1 below 
illustrates how nonmotor symptoms can progress through prodromal, early, and 
advanced Parkinson disease. Autonomic symptoms, such as urinary incontinence, 
constipation, and orthostatic hypotension are common nonmotor features in the late 
stages of Parkinson disease. Dementia is particularly prevalent, occurring in 83% of 

 
17 Lim SY, Lang AE. The nonmotor symptoms of Parkinson's disease--an overview. Mov 
Disord. 2010;25 Suppl 1:S123-S130. 
 
18 Weerkamp NJ, Tissingh G, Poels PJ, et al. Nonmotor symptoms in nursing home residents 
with Parkinson's disease: prevalence and effect on quality of life. J Am Geriatr Soc. 
2013;61(10):1714-1721. 
 
19 Poewe W. Non-motor symptoms in Parkinson's disease. Eur J Neurol. 2008;15 Suppl 1:14-
20. 
 
20 Weintraub D, Moberg PJ, Duda JE, Katz IR, Stern MB. Effect of psychiatric and other 
nonmotor symptoms on disability in Parkinson's disease. J Am Geriatr Soc. 2004;52(5):784-
788. 
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patients with Parkinson's disease who have had 20 years of disease.21,22 These 
symptoms are not helped by levodopa treatments, contribute substantially to disability, 
and are strong predictors of admission to an institution and mortality.23 
 
 

 
Fig. 1. Clinical symptoms and time course of Parkinson's disease progression, Adapted from 
Kalia and Lang.24 (EDS: excessive daytime sleepiness. MCI: mild cognitive impairment. RBD: 
REM sleep behavior disorder.) 

 
To address Ms. Rothchild’s current and future care needs as they relate to her motor 
and nonmotor symptoms, I have coordinated and reviewed the life care plan included in 
Appendix B. The treatment and care set out in the life care plan is appropriate and 
necessary, to a reasonable degree of medical certainty, for the treatment of Ms. 
Rothchild’s Parkinson’s disease as it progresses over time. 
 
 
  

 
21 Hely MA, Morris JG, Reid WG, Trafficante R. Sydney Multicenter Study of Parkinson's 
disease: non-L-dopa-responsive problems dominate at 15 years. Mov Disord. 2005;20(2):190-
199. 
 
22 Hely MA, Reid WG, Adena MA, Halliday GM, Morris JG. The Sydney multicenter study of 
Parkinson's disease: the inevitability of dementia at 20 years. Mov Disord. 2008;23(6):837-844. 
 
23 Coelho M, Ferreira JJ. Late-stage Parkinson disease. Nat Rev Neurol. 2012;8(8):435-442. 
 
24 Kalia LV, Lang AE. Parkinson's disease. Lancet. 2015;386(9996):896-912. 
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VII. Parkinson Disease: Scientific Summary 
 
 
Molecular Pathology of Parkinson Disease  
 
Neurodegenerative diseases, including PD, share common, key features: accumulation 
of abnormal protein aggregates, mitochondrial dysfunction, and oxidative damage. The 
ultimate consequence of these key features is cell death and disease. In PD, this 
neuronal degeneration and alpha-synuclein aggregation occur preferentially in the 
substantia nigra, along with brainstem, cortex, and the peripheral nervous system.25,26 
Clinically, PD symptoms are triggered by dopaminergic cell death of the substantia nigra 
and/or loss of dopamine signaling in the basal ganglia. Parkinson disease symptoms 
manifest when approximately 50% of dopaminergic neurons are lost. Symptomatic 
treatment strategies focus on dopamine replacement, as there is no cure for Parkinson 
disease. Currently available treatments largely aim to reduce symptom burden.27,28 
 
The brain is a metabolically active organ. It consumes ten times more oxygen than any 
other organ, including muscle. Specifically, energy production occurs in cellular 
structures called mitochondria. In addition to energy production, mitochondria regulate 
cell signaling and cell death. Toxins that damage mitochondria trigger production of 
reactive oxygen species (ROS). Reactive oxygen species cause oxidative damage in 
the cell, which leads to inflammation, deoxyribonucleic acid (DNA) damage, cell death, 
and other harmful downstream effects. Cells that regenerate very slowly, such as 
neurons, are highly susceptible to cumulative, ROS-mediated damage.29 As such 

 
25 Angelova, Plamena R, and Andrey Y Abramov. “Role of mitochondrial ROS in the brain: from 
physiology to neurodegeneration.” FEBS letters vol. 592,5 (2018): 692-702.  
 
26 Simon, David K et al. “Parkinson Disease Epidemiology, Pathology, Genetics, and 
Pathophysiology.” Clinics in geriatric medicine vol. 36,1 (2020): 1-12. 
 
27 Fearnley, J M, and A J Lees. “Ageing and Parkinson's disease: substantia nigra regional 
selectivity.” Brain : a journal of neurology vol. 114 ( Pt 5) (1991): 2283-301.  
 
28 Marras, C et al. “Prevalence of Parkinson's disease across North America.” NPJ Parkinson's 
disease vol. 4 21. 10 Jul. 2018. 
 
29 Gandhi, Sonia, and Andrey Y Abramov. “Mechanism of oxidative stress in 
neurodegeneration.” Oxidative medicine and cellular longevity vol. 2012 (2012): 428010. 
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neurodegenerative diseases such as PD are tightly linked to mitochondrial dysfunction 
and reactive oxygen species damage.30,31,32,33,34 

 
Mitochondria are the energy generators of a cell. Mitochondria also initiate a cellular 
death program when damage accumulates from reactive oxygen species. In PD, 
abnormal protein aggregates (called Lewy bodies) are composed of misfolded alpha-
synuclein. At the root of Parkinson’s pathology is a toxic triangle of these key factors: 1) 
reactive oxygen species cause 2) mitochondrial dysfunction and trigger alpha-synuclein 
to form 3) pathologic aggregates, while alpha-synuclein aggregates also trigger 
mitochondrial dysfunction. In parallel, mitochondria coordinate inflammatory signaling 
pathways. Oxidative stress induces neuroinflammation that acts as a feedback loop in 
Parkinson disease, resulting in a chronic inflammatory state that drives 
neurodegeneration.35 
 
In summary, reactive oxygen species, oxidative damage, and inflammation play critical 
roles in Parkinson disease development. A (Complex I) mitochondrial defect in PD was 
first identified in 1989 in substantia nigra from people with Parkinson disease, and our 
understanding of the critical importance of reactive oxygen species damage and 
neuroinflammation in Parkinson disease has grown substantially in the three and a half 

 
30 Sheehan, J P et al. “Calcium homeostasis and reactive oxygen species production in cells 
transformed by mitochondria from individuals with sporadic Alzheimer's disease.” The Journal of 
neuroscience : the official journal of the Society for Neuroscience vol. 17,12 (1997): 4612-22. 
 
31 Litvan, I et al. “Which clinical features differentiate progressive supranuclear palsy (Steele-
Richardson-Olszewski syndrome) from related disorders? A clinicopathological study.” Brain : a 
journal of neurology vol. 120 ( Pt 1) (1997): 65-74. 
 
32 Shibata, N et al. “Morphological evidence for lipid peroxidation and protein glycoxidation in 
spinal cords from sporadic amyotrophic lateral sclerosis patients.” Brain research vol. 917,1 
(2001): 97-104. 
 
33 Orellana, Daniel I et al. “Coenzyme A corrects pathological defects in human neurons of 
PANK2-associated neurodegeneration.” EMBO molecular medicine vol. 8,10 1197-1211. 4 Oct. 
2016. 
 
34 Quinti, Luisa et al. “KEAP1-modifying small molecule reveals muted NRF2 signaling 
responses in neural stem cells from Huntington's disease patients.” Proceedings of the National 
Academy of Sciences of the United States of America vol. 114,23 (2017): E4676-E4685. 
 
35 Missiroli S, Genovese I, Perrone M, Vezzani B, Vitto VAM, Giorgi C. The Role of 
Mitochondria in Inflammation: From Cancer to Neurodegenerative Disorders. J Clin Med. 
2020;9(3):740. 

Case 7:23-cv-00897-RJ     Document 502-2     Filed 08/26/25     Page 41 of 139



40 
 

decades since. These pathways and their critical roles in PD are well-documented in 
cell models, animal models, and post-mortem Parkinson disease brains.36,37,38,39,40,41  
 

Genetics of Parkinson disease 

Our current understanding of Parkinson disease reflects that disease is caused by a 
combination of genetic and environmental factors. Because genetic forms of PD are 
rare and people with the same genetic mutation typically do not have similar clinical 
presentations, the role of environmental factors takes on increasing importance as a 
known cause. Based on well-designed twin studies, it has long been known that genetic 
factors drive a minority of Parkinson disease.42 Known genetic mutations or modifiers 
can be identified in 5-10% of people with Parkinson disease, and projected estimates of 
PD cases with genetic changes are only as high as 27-30%.43 

 
Monogenetic (caused by a single gene mutation) PD is rare and marked by inheritance 
across multiple family generations in predictable patterns with early onset or reduced 
penetrance.44 Outside of monogenetic PD, there are more subtle genetic modifiers that 

 
36 Tansey MG, Wallings RL, Houser MC, Herrick MK, Keating CE, Joers V. Inflammation and 
immune dysfunction in Parkinson disease. Nat Rev Immunol. 2022;22(11):657-673. 
 
37 Schapira, A H et al. “Mitochondrial complex I deficiency in Parkinson's disease.” Lancet 
(London, England) vol. 1,8649 (1989): 1269. 
 
38 Gu, M et al. “Mitochondrial DNA transmission of the mitochondrial defect in Parkinson's 
disease.” Annals of neurology vol. 44,2 (1998): 177-86. 
 
39 Jenner, P, and C W Olanow. “Oxidative stress and the pathogenesis of Parkinson's disease.” 
Neurology vol. 47,6 Suppl 3 (1996): S161-70. 
 
40 Beal, M Flint. “Oxidatively modified proteins in aging and disease.” Free radical biology & 
medicine vol. 32,9 (2002): 797-803. 
 
41 Bender, Andreas et al. “High levels of mitochondrial DNA deletions in substantia nigra 
neurons in aging and Parkinson disease.” Nature genetics vol. 38,5 (2006): 515-7. 
 
42 Tanner CM, Ottman R, Goldman SM, et al. Parkinson disease in twins: an etiologic study. 
JAMA. 1999;281(4):341-346.  
 

43 Goldman, Samuel M et al. “Concordance for Parkinson's disease in twins: A 20-year update.” 
Annals of neurology vol. 85,4 (2019): 600-605. 
 
44 Domingo, A., & Klein, C. (2018). Genetics of Parkinson disease. In Handbook of clinical 
neurology (Vol. 147, pp. 211-227). Elsevier. 
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may augment one’s risk of PD in a complex fashion but do not mean that disease will 
develop. In other words, having a genetic modifier associated with PD does not always 
cause PD. For example, the lifetime penetrance (the proportion of people with a specific 
genetic change who will eventually develop symptoms) of the most common genetic 
changes, a variant in the LRRK2 gene, is only 30-40% and the penetrance of the 
second most common genetic change, located in the GBA gene, is 10-19%. Thus, 
genetic modifiers have a modest impact on PD susceptibility, while environmental 
factors likely make a more substantial contribution.45,46  
 
Many of the known genetic mutations linked to PD and other neurodegenerative 
diseases impair mitochondrial function and provide additional insight into the 
pathophysiology of PD in general. In Parkinson disease, mutations in the genes PINK1, 
PARK7, and LRRK2 cause disease by overproduction of reactive oxygen species 
(ROS), mitochondrial dysfunction, impaired dopamine release, and neuronal cell death. 
Similarly, the function of normal PARK7 and LRRK2 is to protect cells from oxidative 
stress-induced neurotoxicity and cell death, while the mutated forms cause both 

 
45 Goldwurm S, Tunesi S, Tesei S, Zini M, Sironi F, Primignani P, Magnani C, Pezzoli G. Kin-
cohort analysis of LRRK2-G2019S penetrance in Parkinson's disease. Mov Disord. 2011 
Sep;26(11):2144-5.  
 
46 Balestrino R, Tunesi S, Tesei S, Lopiano L, Zecchinelli AL, Goldwurm S. Penetrance of 
Glucocerebrosidase (GBA) Mutations in Parkinson's Disease: A Kin Cohort Study. Mov Disord. 
2020;35(11):2111-2114. 
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sporadic and inherited PD by allowing unchecked oxidative damage.47,48,49,50,51,52 It 
follows that oxidatively damaged forms of the PARK7-encoded protein are significantly 
increased in PD brains compared to controls.53,54,55,56 PD-associated LRRK2 mutations 
also impair mitochondrial function and increase vulnerability and death from oxidative 
stress.57  
 
 

 
47 Bao Wang, Zhibiao Cai, Kai Tao, Weijun Zeng, Fangfang Lu, Ruixin Yang, Dayun Feng, 
Guodong Gao & Qian Yang (2016) Essential control of mitochondrial morphology and function 
by chaperone-mediated autophagy through degradation of PARK7, Autophagy, 12:8, 1215-
1228. 
 
48 Heo HY, Park JM, Kim CH, Han BS, Kim KS, Seol W. LRRK2 enhances oxidative stress-
induced neurotoxicity via its kinase activity. Exp Cell Res. 2010;316(4):649-656. 
 
49 Morais, Vanessa A et al. “Parkinson's disease mutations in PINK1 result in decreased 
Complex I activity and deficient synaptic function.” EMBO molecular medicine vol. 1,2 (2009): 
99-111. 
 
50 Gandhi, Sonia et al. “PINK1-associated Parkinson's disease is caused by neuronal 
vulnerability to calcium-induced cell death.” Molecular cell vol. 33,5 (2009): 627-38. 
 
51 Piccoli, Claudia et al. “Mitochondrial respiratory dysfunction in familiar parkinsonism 
associated with PINK1 mutation.” Neurochemical research vol. 33,12 (2008): 2565-74.  
 
52 Angeles DC, Gan BH, Onstead L, et al. Mutations in LRRK2 increase phosphorylation of 
peroxiredoxin 3 exacerbating oxidative stress-induced neuronal death. Hum Mutat. 
2011;32(12):1390-1397. 
 
53 Lev, Nirit et al. “DJ-1 changes in G93A-SOD1 transgenic mice: implications for oxidative 
stress in ALS.” Journal of molecular neuroscience : MN vol. 38,2 (2009): 94-102. 
 
54 Li HM, Niki T, Taira T, Iguchi-Ariga SM and Ariga H (2005) Association of DJ-1 with 
chaperones and enhanced association and colocalization with mitochondrial Hsp70 by oxidative 
stress. Free Radic Res 39, 1091–1099. 
 
55 Guzman, Jaime N et al. “Oxidant stress evoked by pacemaking in dopaminergic neurons is 
attenuated by DJ-1.” Nature vol. 468,7324 (2010): 696-700. 
 
56 Choi, Joungil et al. “Oxidative damage of DJ-1 is linked to sporadic Parkinson and Alzheimer 
diseases.” The Journal of biological chemistry vol. 281,16 (2006): 10816-24. 
 
57 Sanders, Laurie H et al. “LRRK2 mutations cause mitochondrial DNA damage in iPSC-
derived neural cells from Parkinson's disease patients: reversal by gene correction.” 
Neurobiology of disease vol. 62 (2014): 381-6. 
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Toxic Exposures in Parkinson Disease 
 
Between 1990 and 2016, the worldwide prevalence of Parkinson disease has more than 
doubled, from 2.5 million to 6.1 million people. Neurologic disease is the greatest cause 
of disability worldwide, and Parkinson disease is the fastest growing neurologic 
disorder, surpassing Alzheimer’s disease.58 The Global Burden of Diseases, Injuries, and 
Risk Factors (GBD) 2015 Neurological Disorders Collaborators Group regularly study the 
burden of common neurologic diseases. While the burden of most neurologic diseases 
studied decreased between 1990 and 2015 (including tetanus, meningitis, encephalitis, 
stroke, Alzheimer’s disease, other dementias, epilepsy, migraine headache, other 
headache disorders, muscular dystrophy, Huntington’s disease, and other less common 
disorders) the age-adjusted prevalence, disability, and death due to Parkinson disease 
increased.59  
 
Better data collection methods,60 lower smoking rates,61 and increasing longevity62,63 
account for some, but not all, of the surge in Parkinson disease. Generally, with greater 

 
58 GBD 2016 Parkinson's Disease Collaborators. Global, regional, and national burden of 
Parkinson's disease, 1990-2016: a systematic analysis for the Global Burden of Disease Study 
2016 [published correction appears in Lancet Neurol. 2021 Dec;20(12):e7. 
 
59 GBD 2015 SDG Collaborators. Measuring the health-related Sustainable Development Goals 
in 188 countries: a baseline analysis from the Global Burden of Disease Study 2015 [published 
correction appears in Lancet. 2017 Jan 7;389(10064):e1. 
 
60 Rizzo G, Copetti M, Arcuti S, Martino D, Fontana A, Logroscino G. Accuracy of clinical 
diagnosis of Parkinson disease: A systematic review and meta-analysis. Neurology. 
2016;86(6):566-576. 
 
61 Rossi A, Berger K, Chen H, Leslie D, Mailman RB, Huang X. Projection of the prevalence of 
Parkinson's disease in the coming decades: Revisited. Mov Disord. 2018;33(1):156-159. 
 
62 Wanneveich M, Moisan F, Jacqmin-Gadda H, Elbaz A, Joly P. Projections of prevalence, 
lifetime risk, and life expectancy of Parkinson's disease (2010-2030) in France. Mov Disord. 
2018;33(9):1449-1455. 
 
63 Macleod AD, Taylor KS, Counsell CE. Mortality in Parkinson's disease: a systematic review 
and meta-analysis. Mov Disord. 2014;29(13):1615-1622. 
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socioeconomic status, disease burden is less.64,65,66 However, the opposite is true in 
Parkinson disease. Higher socioeconomic status is linked to higher rates of Parkinson 
disease, and toxic exposures are linked to the increasing burden of PD.  
 
Numerous by-products of the Industrial Revolution, including specific pesticides, 
solvents, and heavy metals, have been linked to Parkinson disease.67,68 Countries that 
have undergone the most rapid industrialization have seen the greatest increase in the 
rates of Parkinson disease.69 Much of the original data supporting these associations 
were determined in the Parkinson's Environment and Genes (PEG) study, which 
evaluated hundreds of people with Parkinson disease, compared to control subjects, 
and determined positive odds ratios for environmental exposures and PD.70,71  
 
Exposures that can trigger Parkinson disease can include medications, poisoning, 
infections, injury, and toxins, including TCE and PCE. A causative link between PD and 
toxin exposure was first discovered in the 1982 in northern California when a cohort of 
seven unrelated individuals presented with acute parkinsonism, after injecting synthetic 
drugs later discovered to be contaminated with the toxin 1-methyl-4-phenyl-1,2,3,6-

 
64 Marmot M. The influence of income on health: views of an epidemiologist. Health Aff 
(Millwood). 2002;21(2):31-46.  
 
65 Bloom DE, Canning D. Policy forum: public health. The health and wealth of nations. 
Science. 2000;287(5456):1207-1209. 
 
66 GBD 2015 SDG Collaborators. Measuring the health-related Sustainable Development Goals 
in 188 countries: a baseline analysis from the Global Burden of Disease Study 2015 [published 
correction appears in Lancet. 2017 Jan 7;389(10064):e1. 
 

67 Goldman, Samuel M. “Environmental toxins and Parkinson's disease.” Annual review of 
pharmacology and toxicology vol. 54 (2014): 141-64.  
 
68 Tanner, Caroline M et al. “The disease intersection of susceptibility and exposure: chemical 
exposures and neurodegenerative disease risk.” Alzheimer's & dementia : the journal of the 
Alzheimer's Association vol. 10,3 Suppl (2014): S213-25. 
 
69 GBD 2016 Parkinson's Disease Collaborators. Global, regional, and national burden of 
Parkinson's disease, 1990-2016: a systematic analysis for the Global Burden of Disease Study 
2016 [published correction appears in Lancet Neurol. 2021 Dec;20(12):e7. 
 

70 Gatto NM, Cockburn M, Bronstein J, Manthripragada AD, Ritz B. Well-water consumption and 
Parkinson's disease in rural California. Environ Health Perspect. 2009;117(12):1912-1918. 
 
71 Adler T. Pesticides and Parkinson's disease: the legacy of contaminated well water. Environ 
Health Perspect. 2009;117(12):A553. doi:10.1289/ehp.117-a553a 
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tetrahydropyridine (MPTP).72 This cohort of patients and their MPTP-induced 
parkinsonism has been studied longitudinally and has had a profound impact on our 
understanding of PD over the last 30 years. We continue to use MPTP-induced animal 
models of Parkinson disease to study its scientific basis and treatments,73 and I 
personally care for the last remaining survivor of the MPTP Seven.  
 
Since the discovery of MPTP’s neurotoxic effects, environmental compounds 
structurally similar to MPTP have been linked to cell death of dopaminergic neurons and 
Parkinson disease. Once MPTP enters the brain, it metabolizes into MPP+ the molecule 
that causes neurotoxic damage and dopaminergic cell death. MPTP’s toxic metabolite 
MPP+ is also called cyperquat, an herbicide that has previously been banned Another 
related chemical, the herbicide paraquat, has been linked to an increased risk of PD 
and banned in 70 countries.74  
 
Of note, the compound TaClo (1-trichloromethyl-1,2,3,4-tetrahydro-β-carboline) is 
structurally very similar to MPTP. Both easily penetrate the blood–brain barrier and 
exert distinct toxicity on dopaminergic neurons. Importantly, both TaClo and MPTP 
enter the brain and block tyrosine hydroxylase, the enzyme responsible for making 
dopamine. Their common effect of dopamine blockade accounts for their shared toxic 
phenotype of Parkinson disease. As repeatedly demonstrated in animal models75,76,77,78 

 
72 Langston, J W et al. “Chronic Parkinsonism in humans due to a product of meperidine-analog 
synthesis.” Science (New York, N.Y.) vol. 219,4587 (1983): 979-80. 
 
73 Langston JW. The MPTP Story. J Parkinsons Dis. 2017;7(s1):S11-S19. 
 
74 Chiba K, Trevor A, Castagnoli N Jr. Metabolism of the neurotoxic tertiary amine, MPTP, by 
brain monoamine oxidase. Biochem Biophys Res Commun. 1984;120(2):574-578. 
 
75 Bringmann G, Feineis D, God R, et al. 1-Trichloromethyl-1,2,3,4-tetrahydro-beta-carboline 
(TaClo) and related derivatives: chemistry and biochemical effects on catecholamine 
biosynthesis. Bioorg Med Chem. 2002;10(7):2207-2214. 
 
76 Grote C, Clement HW, Wesemann W, et al. Biochemical lesions of the nigrostriatal system 
by TaClo (1-trichloromethyl-1,2,3,4-tetrahydro-beta-carboline) and derivatives. J Neural Transm 
Suppl. 1995;46:275-281. 
 
77 Bringmann, G. et al. (1998). Highly Halogenated Tetrahydro-β-Carbolines as a New Class of 
Dopaminergic Neurotoxins. In: Moser, A. (eds) Pharmacology of Endogenous Neurotoxins. 
Birkhäuser, Boston, MA. 
 
78 Keane PC, Hanson PS, Patterson L, et al. Trichloroethylene and its metabolite TaClo lead to 
degeneration of substantia nigra dopaminergic neurones: Effects in wild type and human A30P 
mutant α-synuclein mice. Neurosci Lett. 2019;711:134437. 
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and primary cell cultures79,80 TaClo damages the nigrostriatal system and is toxic to 
dopamine neurons, inducing a progressive neurodegeneration in a dose-dependent 
fashion.  
 
TCE and PCE have similar metabolic pathways and shared downstream metabolites. 
This has particular relevance to PCE/TCE exposures and Parkinson’s pathology, as 
PCE and TCE oxidize to TaClo in a reaction catalyzed by P450 enzymes (e.g. CYP2E1) 
located in the basal ganglia and substantia nigra (Fig. 2).81,82,83 

 
 
 

 
 

 
79 Rausch WD, Abdel-mohsen M, Koutsilieri E, Chan WW, Bringmann G. Studies of the 
potentially endogenous toxin TaClo (1-trichloromethyl-1,2,3,4-tetrahydro-beta-carboline) in 
neuronal and glial cell cultures. J Neural Transm Suppl. 1995;46:255-263. 
 
80 Janetzky, B. et al. Effect of highly halogenated β-carbolines on dopaminergic cells in culture 
and on mitochondrial respiration. Drug Dev. Res. 1999 (46):51. 
 
81 Tanner CM, Goldman SM, Ross GW, Grate SJ. The disease intersection of susceptibility and 
exposure: chemical exposures and neurodegenerative disease risk. Alzheimers Dement. 
2014;10(3 Suppl):S213-S225. 
 
82 Cichocki JA, Guyton KZ, Guha N, Chiu WA, Rusyn I, Lash LH. Target Organ Metabolism, 
Toxicity, and Mechanisms of Trichloroethylene and Perchloroethylene: Key Similarities, 
Differences, and Data Gaps. J Pharmacol Exp Ther. 2016;359(1):110-123.  
 
83 Kuban W, Daniel WA. Cytochrome P450 expression and regulation in the brain. Drug 
metabolism reviews. 2021;53(1):1-29. 
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Fig. 2. 1-trichloromethyl-1,2,3,4-tetrahydro-β-carboline (TaClo) forms in the presence of 
tryptamine after cytochrome P450-mediated oxidation of trichloroethylene (TCE) or 
tetrachloroethylene (perchloroethylene, PERC). 
 

 
Not only can PCE and TCE transform into the same downstream molecule, reductive 
dechlorination in aerobic and anaerobic groundwater conditions degrades PCE to 
TCE.84,85 This is especially important for this report, as molecules that start as PCE and 
transform to TCE will have the same biological relevance as TCE. 
 
 
The toxicity of trichloroethylene and perchloroethylene: animal studies 
 
Reports about the toxicity of trichloroethylene date back to 1932 in a publication of the 
Journal of the American Medical Association in which McCord describes 
tricholoroethylene’s disease- and death-inducing thresholds in animal studies. He 
concludes that while trichloroethylene manufacturers may find desirable qualities in its 
utility, it is also a potential “disaster for exposed workmen”.86 
 
As summarized by the ATSDR, “Neurological effects similar to those associated with 
trichloroethylene exposure in humans have been reported in laboratory animals 
following acute or repeated inhalation or oral exposures. Short-term oral administration 
of trichloroethylene to rats resulted in morphological changes in the trigeminal nerve. 
Increased handling reactivity and increased sleep time (considered possible indicators 
of mood disturbances) were reported in rats repeatedly exposed to trichloroethylene. 
Other animal studies reported trichloroethylene-induced neuropathy, auditory 
impairment, visual impairment, impaired cognitive function, changes in some measures 
of psychomotor function, behavioral effects, cardiac arrhythmia, and neurochemical or 
molecular changes.”87 
 

 
84 Pierri, D. Actual decay of tetrachloroethene (PCE) and trichloroethene (TCE) in a highly 
contaminated shallow groundwater system. Environmental Advances. 2021;5:1-10. 
 
85 Bertolini M, Zecchin S, Cavalca L. Sequential Anaerobic/Aerobic Microbial Transformation of 
Chlorinated Ethenes: Use of Sustainable Approaches for Aquifer Decontamination. Water. 
2023;15(7):1406. 
 
86 McCord CP (1932) Toxicity of trichloroethylene. J Am Med Assoc 99, 409–409. 
 
87 ATSDR Toxicological Profiles. Trichloroethylene (TCE). 
https://www.atsdr.cdc.gov/toxprofiles/tp19-c2.pdf. Accessed 22 December 2024. 
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Numerous experimental studies provide biological plausibility for this association by 
recapitulating key pathologic characteristics of PD in humans, including mitochondrial 
impairment, intraneuronal aggregation of phosphorylated α-synuclein protein, and 
regionally specific degeneration of nigrostriatal dopaminergic neurons. Specifically, Liu 
et al. demonstrated progressive and selective loss of 50% of the dopaminergic neurons 
in mouse substantia nigra (SN) and 50% loss of dopamine in otherwise normal mice 
that were treated with TCE for eight months. The mice not only demonstrated 
mitochondrial impairment, oxidative stress, and neuro-inflammation, but also motor 
impairment. These are analogous to the molecular pathways responsible for Parkinson 
disease.88,89,90 
 
As an accompaniment to the human study of dose-dependent, occupational exposure 
reviewed in the following section, Gash et al. tested oral administration of TCE in 
animals. They demonstrated selective complex 1 mitochondrial impairment in the 
midbrain, striatonigral fiber degeneration, and dopamine neuron loss. As above, these 
are analogous to the human pathologies of Parkinson disease.91  
 
Similarly, after a report of a young woman who developed Parkinson disease after 
occupational exposure to TCE, Guehl et al. gave mice trichloroethylene and then 
measured neuronal death in the substantia nigra pars compacta. Treated mice 
developed significant dopaminergic neuronal death (50%) compared to control mice.92 
 
To augment the mechanistic links and biologic plausibility of selective dopaminergic 
neuron toxicity between MPP+/TaClo toxic exposures and tyrosine 
hydroxylase/levodopa blockade discussed above, in 2021 De Miranda et al. 
demonstrated that TCE exposure in rats increased brain LRRK2 kinase activity, 

 
88 De Miranda BR , Greenamyre JT . Trichloroethylene, a ubiquitous environmental 
contaminant in the risk for Parkinson's disease. Environ Sci Process Impacts. 2020;22(3):543-
554.  
 
89 Keane PC, Hanson PS, Patterson L, et al. Trichloroethylene and its metabolite TaClo lead to 
degeneration of substantia nigra dopaminergic neurons: Effects in wild type and human A30P 
mutant α-synuclein mice. Neurosci Lett. 2019;711:134437. 
 
90 Liu M, Shin EJ, Dang DK, et al. Trichloroethylene and Parkinson's Disease: Risk 
Assessment. Mol Neurobiol. 2018;55(7):6201-6214. 
 
91 Gash DM, Rutland K, Hudson NL, et al. Trichloroethylene: Parkinsonism and complex 1 
mitochondrial neurotoxicity. Ann Neurol. 2008;63(2):184-192.  
 
92 Guehl D, Bezard E, Dovero S, Boraud T, Bioulac B, Gross C. Trichloroethylene and 
parkinsonism: a human and experimental observation. Eur J Neurol. 1999;6(5):609-611.  
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triggered dopaminergic neuron loss, elevated oxidative stress, and increased α-
synuclein accumulation.93 
 
 
The toxicity of trichloroethylene and perchloroethylene: human studies 
 
TCE is a six-atom (two carbons, one hydrogen, and three chlorines) solvent that is 
clear, colorless, volatile, nonflammable, and environmentally persistent. PCE is very 
closely related to TCE, having only one additional chlorine atom in place of the 
hydrogen atom. PCE can readily transform into TCE, and their structural analogy 
suggests similar toxicities. TCE and PCE can be released into the air, water, and soil. 
Exposure can occur through skin contact, ingestion, and inhalation. TCE and PCE enter 
the bloodstream and spread to bodily organs. They can rapidly cross the blood-brain 
barrier to exert their neurotoxic effects.94,95 
 
A recent EPA ruling in December 2024 highlights neurotoxicity as “the most sensitive 
health effect driving the unreasonable risk of PCE” and identified “neurotoxicity as the 
most robust and sensitive endpoint for non-cancer adverse effects from acute inhalation 
and dermal exposures and as the most robust and sensitive endpoint for non-cancer 
adverse effects from chronic inhalation and dermal exposures for all conditions of 
use.”96,97 The EPA also determined that TCE poses an unreasonable risk to human 

 
93 De Miranda BR, Castro SL, Rocha EM, Bodle CR, Johnson KE, Greenamyre JT. The 
industrial solvent trichloroethylene induces LRRK2 kinase activity and dopaminergic 
neurodegeneration in a rat model of Parkinson's disease. Neurobiol Dis. 2021;153:105312. 
 
94 Toxicological Profile for Trichloroethylene. Atlanta (GA): Agency for Toxic Substances and 
Disease Registry (US); June 2019. 
 
95 Toxicological Profile for Tetrachloroethylene. Atlanta (GA): Agency for Toxic Substances and 
Disease Registry (US); June 2019. 
96 EPA. Perchloroethylene (PCE); Regulation Under the Toxic Substances Control Act (TSCA). 
Document ID No. EPA-HQ-OPPT-2020-0720. EPA Publication No. 89 FR 103560. December 
2024. https://www.federalregister.gov/documents/2024/12/18/2024-30117/ perchloroethylene-
pce-regulation-under-the-toxic-substances-control-act-tsca#h-20. 
 
97 EPA. Risk Evaluation for Perchloroethylene. Document ID No. EPA-HQ-OPPT-2020-0720-
0035. EPA Publication No. 740-R1-8011. December 2020. https://www.regulations.gov/
document/EPA-HQ-OPPT-2019-0502-0058. 
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health, citing neurotoxicity as a significant risk from acute and chronic inhalation and 
dermal TCE exposure.98 I will review this ruling in more detail in Section VIII. 
 
The ATSDR reports that the central nervous system is a target for trichloroethylene 
(TCE)’s toxic effects, including “euphoria, giddiness, lethargy, confusion, subjective 
symptoms of vestibular impairment (dizziness, headache, nausea), difficulty swallowing, 
facial effects that indicate possible trigeminal nerve damage (including sensation 
deficits, jaw weakness, increased blink reflex latency), dysfunction of cranial nerves 
other than the trigeminal nerve, memory deficits, impaired hearing, impaired visual 
function, mood swings, muscle weakness, tremor, decreased psychomotor function, 
psychotic behavior, impaired cognitive function, and loss of consciousness”.99 
 
Perchloroethylene (PCE or PERC) is also known as tetrachloroethylene. The ATSDR 
also reports “It has been clearly established that the central nervous system is a target 
of tetrachloroethylene toxicity in humans and animals following either inhalation or oral 
exposure.”100 In summary of the accidental and experimental human PCE exposure 
literature between 1937 and 1977: Humans with minutes to days of PCE exposure have 
subjectively reported headache, lightheadedness, dizziness, drowsiness, loss of 
coordination, mood changes, difficulty sleeping, coma, and seizures. Objective testing 
has highlighted coordination and balance as impaired neurologic domains after PCE 
exposure, and electroencephalogram (brain wave) studies have confirmed quantitative 

 
98 EPA. Final Revised Unreasonable Risk Determination for Trichloroethylene, January 2023. 
https://www.epa.gov/system/files/documents/2023-01/TCE_Final%20Revised%20RD_12-21-
22-FINAL-v2.pdf. 
99 ATSDR Toxicological Profiles. Trichloroethylene (TCE). 
https://www.atsdr.cdc.gov/toxprofiles/tp19-c2.pdf. Accessed 22 December 2024. 
 
100 ATSDR Toxicological Profiles. Tetrachloroethylene (PCE). 
https://www.atsdr.cdc.gov/ToxProfiles/tp18-c3.pdf. Accessed 23 December 2024. 
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central nervous system depression in humans after PCE 
exposure.101,102,103,104,105,106,107,108,109,110 
Over the past five decades, numerous case studies and case series have linked 
industrial solvents and TCE to parkinsonism and Parkinson 

 
101 Carpenter, Charles P.. “The chronic toxicity of tetrachlorethylene.” The Journal of industrial 
hygiene and toxicology. 1937;19. 
 
102 Rowe, V. K., et al. Vapor toxicity of tetrachloroethylene for laboratory animals and human 
subjects. Arch. Ind. Hyg. 1952;5:566. 
 
103 Stewart, R. D., et al. Human exposure to tetrachloroethylene vapor. Arch. Environ. Health. 
1961; 2:516. 
 
104 Stewart, R. D., et al. Experimental human exposure to tetrachloroethylene. Arch. Eviron. 
Health. 1970;20:224. 
 
105 Stewart, R. D., et al. Accidental vapor exposure to anesthetic concentrations of a solvent 
containing tetrachloroethylene. Ind. Med. Surg.1961;30:327. 
 
106 Patel, R., et al. Pulmonary edema and coma from perchloroethylene. J. Amer. Med. Assoc. 
1973;223:1510. 
 
107 Hake CL, Stewart RD. Human exposure to tetrachloroethylene: inhalation and skin contact. 
Environ Health Perspect. 1977;21:231-238. 
 
108 Saland G. Accidental exposure to perchloroethylene. N Y State J Med. 1967;67(17):2359-
2361. 
 
109 Morgan B. Dangers of perchlorethylene. Br Med J. 1969;2(5655):513.  
 
110 Stewart RD. Acute tetrachloroethylene intoxication. JAMA. 1969;208(8):1490-1492. 
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disease111,112,113,114,115,116,117, in addition to myriad other neurologic conditions. More 
recently, Gash et al. reported 30 coworkers with chronic occupational exposure to TCE 
who developed parkinsonism and Parkinson disease, in proportion to their physical 
proximity to a TCE source at work118.  
 
In 2012 Goldman et al. performed a study of twins, where one twin had a confident 
diagnosis of Parkinson disease and the other twin did not. The authors rigorously 
characterized the twins’ exposures to many solvents and other environmental factors 
through occupations and hobbies. The use of twin pairs in this study was 
advantageous, because it controlled for genetic and shared environmental factors. 
Because twins are genetically similar and share many lifestyle factors, a discordant 
twin-pair study design is more resistant to confounding factors than a typical case-
control study. One limitation of this study was the small population size, which accounts 
for wide confidence intervals. However, the results showed a substantially increased 
risk of PD for both PCE and TCE exposed subjects, with evidence of an exposure-
response relationship between duration of exposure and cumulative exposure. 
Specifically, the adjusted OR was 6.1 for TCE (95% CI 1.2-33, p = 0.034), and 10.5 for 
PCE (95% CI 0.97-113, p = 0.053). Risk was significantly increased for the combined 

 
111 Guggenheim MA, Couch JR, Weinberg W. Motor dysfunction as a permanent complication 
of methanol ingestion. Presentation of a case with a beneficial response to levodopa treatment. 
Arch Neurol. 1971;24(6):550-554. 
 
112 Pezzoli G, Barbieri S, Ferrante C, Zecchinelli A, Foà V. Parkinsonism due to n-hexane 
exposure. Lancet. 1989;2(8667):874. 
 
113 McCrank E, Rabheru K. Four cases of progressive supranuclear palsy in patients exposed 
to organic solvents. Can J Psychiatry. 1989;34(9):934-936. 
 
114 Tetrud JW, Langston JW, Irwin I, Snow B. Parkinsonism caused by petroleum waste 
ingestion. Neurology. 1994;44(6):1051-1054. 
 
115 Uitti RJ, Snow BJ, Shinotoh H, et al. Parkinsonism induced by solvent abuse. Ann Neurol. 
1994;35(5):616-619.  
 
116 Guehl D, Bezard E, Dovero S, Boraud T, Bioulac B, Gross C. Trichloroethylene and 
parkinsonism: a human and experimental observation. Eur J Neurol. 1999;6(5):609-611.  
 
117 Kochen W, Kohlmüller D, De Biasi P, Ramsay R. The endogenous formation of highly 
chlorinated tetrahydro-beta-carbolines as a possible causative mechanism in idiopathic 
Parkinson's disease. Adv Exp Med Biol. 2003;527:253-263. 
 
118 Gash DM, Rutland K, Hudson NL, et al. Trichloroethylene: Parkinsonism and complex 1 
mitochondrial neurotoxicity. Ann Neurol. 2008;63(2):184-192.  
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variable TCE or PCE exposure (OR 8.9, 95%CI 1.7-47, p = 0.01).119 An odds ratio 
greater than two indicates a more than doubling of the risk of the disease incidence due 
to exposure. A six- to ten-fold risk increase due to individual and combined exposures is 
staggering.  
 
According to multiple studies performed by the United States Government’s Agency for 
Toxic Substances and Disease Registry (ATSDR), the drinking water at Marine Corps 
Base Camp Lejeune in North Carolina, during periods between 1953 and 1987, was 
contaminated with levels of trichloroethylene (TCE), 
tetrachloroethylene/perchloroethylene (PCE), and other volatile organic compounds 
(VOCs) that exceeded the U.S. Environmental Protection Agency’s maximum 
contaminant levels.120 Water was contaminated by leaking underground storage tanks, 
industrial spills, waste disposal sites, and a dry cleaning facility.  
 
Given the prior studies linking PCE and TCE to Parkinson disease, in 2014, Bove et al. 
performed a retrospective cohort mortality study of civilian workers employed at Camp 
Lejeune during 1973–1985 and potentially exposed to contaminated drinking water. The 
Camp Lejeune (exposed) cohort was compared to a cohort of Camp Pendleton 
(unexposed) workers employed during the same time period. The authors found a 
positive association between exposure and death from several causes, including 
Parkinson disease, hazard ratio (HR) = 3.13, 95% CI: 0.76, 12.81. A hazard ratio is the 
ratio of the risk of dying at a certain time in the exposed versus the non-exposed group. 
A ratio of one means that the risks are the same. In this study, the risk of dying with 
Parkinson disease is more than tripled in civilian workers at Camp Lejeune.121  
 
A 2023 population-based cohort study evaluated the Parkinson disease and prodromal 
Parkinson disease risk among all Marines and Navy personnel who lived at Camp 
Lejeune, North Carolina (exposed), versus Camp Pendleton, California (not exposed), 
for at least three months between 1975 and 1985, with follow-up from January 1, 1997, 
until February 17, 2021. This was a large, well-powered, population-based study. 

 
119 Goldman SM, Quinlan PJ, Ross GW, et al. Solvent exposures and Parkinson disease risk in 
twins. Ann Neurol. 2012;71(6):776-784. 
 
120 Maslia ML, Aral MM, Ruckart PZ, Bove FJ. Reconstructing Historical VOC Concentrations in 
Drinking Water for Epidemiological Studies at a U.S. Military Base: Summary of Results. Water 
(Basel). 2016;8(10):449. 
 
121 Bove FJ, Ruckart PZ, Maslia M, Larson TC. Mortality study of civilian employees exposed to 
contaminated drinking water at USMC Base Camp Lejeune: a retrospective cohort study. 
Environ Health. 2014;13:68. 
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Between these cohorts the risk of PD was 70% higher in Camp Lejeune veterans (OR, 
1.70; 95% CI, 1.39-2.07). Furthermore, prodromal features of Parkinson disease were 
significantly associated with former residents of Camp Lejeune, suggesting they may be 
in a phase of evolving PD pathology.122 These are key observations in this study where 
the population was relatively young, in light of the long (often many decades) prodromal 
phase of Parkinson disease, and considering the latencies that have been reported for 
many Parkinson disease-associated environmental risk factors.123,124 
 
In 2024 a retrospective cohort study of Parkinson disease risk study was performed 
after an environmental assessment detected soil contamination at a dry cleaning facility 
that leaked TCE, PCE, and other VOCs into the ground. In general, PCE levels in 
buildings with or near a dry cleaner have ranged up to 55,000 μg/m3, 1000 times higher 
than the safety thresholds. The study included attorneys who worked within the 
predicted exposure radius (based on the extent of contamination, the likely flow of 
chemicals, and the presence of an underground tunnel). The results showed the 
prevalence of PD was higher than expected in the exposed cohort, based on age and 
sex.125,126,127 
 
In 2024, a cohort mortality study compared the mortality rates between military 
personnel and civilian workers employed at Camp Lejeune or Camp Pendleton between 
October 1972 and December 1985. The study was performed to evaluate whether 
drinking contaminated water at Camp Lejeune increased the risk of specific causes of 
death including Parkinson disease. The authors performed 40 years of mortality follow-

 
122 Goldman SM, Weaver FM, Stroupe KT, et al. Risk of Parkinson Disease Among Service 
Members at Marine Corps Base Camp Lejeune. JAMA Neurol. 2023;80(7):673-681. 
 
123 Langston JW, Forno LS, Tetrud J, Reeves AG, Kaplan JA, Karluk D. Evidence of active 
nerve cell degeneration in the substantia nigra of humans years after 1-methyl-4-phenyl-1,2,3,6-
tetrahydropyridine exposure. Ann Neurol. 1999;46(4):598-605. 
 
124 Van Laar AD, Webb KR, Keeney MT, et al. Transient exposure to rotenone causes 
degeneration and progressive parkinsonian motor deficits, neuroinflammation, and 
synucleinopathy. NPJ Parkinsons Dis. 2023;9(1):121.  
 
125 McHugh T, Loll P, Eklund B. Recent advances in vapor intrusion site investigations. J 
Environ Manage. 2017;204(Pt 2):783-792. 
 
126 McDermott MJ, Mazor KA, Shost SJ, Narang RS, Aldous KM, Storm JE. 
Tetrachloroethylene (PCE, Perc) levels in residential dry cleaner buildings in diverse 
communities in New York City. Environ Health Perspect. 2005;113(10):1336-1343. 
 
127 Dorsey ER, Kinel D, Pawlik ME, et al. Dry-Cleaning Chemicals and a Cluster of Parkinson's 
Disease and Cancer: A Retrospective Investigation. Mov Disord. 2024;39(3):606-613. 
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up, between 1979 and 2018. For military personnel with Parkinson disease, adjusted 
hazard ratio was ≥ 1.20 and CIR > 3. For military personnel, the aHR for Parkinson 
disease was 2.05 (95% CI 0.86, 4.87) and CIR > 3. For civilian workers at Camp 
Lejeune, the adjusted HRs for death with Parkinson disease was 1.21 (95% CI 0.72, 
2.04) and CIR <3. Statistical significance testing was not used to interpret this study’s 
results, based on expert recommendations, as p-value cutoffs are not intended to be a 
substitute for scientific reasoning, nor do they measure the importance of a result. 
Rather, the significance of results was based on the aHR, the precision of the estimate 
as measured by the confidence interval ratio (CIR), supporting information from other 
studies, and analyses of bias due to exposure misclassification. An adjusted HR ≥ 1.20 
was emphasized as most meaningful for this study based on the ATSDR’s published 
meta-analyses of studies of TCE exposed workers.128 A CIR less than or equal to 3 
determined the highest level of precision. As a civilian worker at Camp Lejeune during 
the years included in this study, this data is particularly relevant to Ms. Rothchild’s risk 
of dying with Parkinson disease, as it meets both the aHR and CIR thresholds for 
importance. These are notable hazard ratios on their own, but are even more so in light 
of the relatively young age of the military cohort and the long prodromal phase of 
Parkinson disease. Longer follow up would quantify the full impact of toxic exposures at 
Camp Lejeune.129 
 
In 2024, Goldman et al. studied a cohort of 172,128 marines residing at Camp Lejeune 
between 1975 and 1985. Focusing on those people in the cohort with a diagnosis of 
Parkinson disease and applying exposure estimates derived by the ASTDR, they 
classified individuals as exposed or unexposed to volatile organic compounds including 
TCE and PCE in residential water at Camp Lejeune. For the exposed group, time until 
psychosis, fracture, and fall in Parkinson disease were all shorter, with adjusted hazard 
ratios (HRs) exceeding 2: psychosis HR, 2.19 (95% confidence interval [CI]: 0.99-4.83); 
fracture HR, 2.44 (95% CI: 0.91-6.55); and fall HR, 2.64 (95% CI: 0.97-7.21). These 
data demonstrate faster Parkinson disease progression in people with prior exposure to 
TCE, PCE, and other volatile organic compounds. The authors note TCE and PCE may 
contribute to a more fulminant PD phenotype through mechanisms of increased 

 
128 Agency for Toxic Substances and Disease Registry (ATSDR): Assessment of the Evidence 
for the Drinking Water Contaminants at Camp Lejeune and Specific Cancers and Other 
Diseases. January 12. 2017. 
 
129 Bove FJ, Greek A, Gatiba R, Boehm RC, Mohnsen MM. Evaluation of mortality among 
Marines, Navy personnel, and civilian workers exposed to contaminated drinking water at 
USMC base Camp Lejeune: a cohort study. Environ Health. 2024;23(1):61. 
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inflammation, autoimmune response, mitochondrial impairment, and abnormal alpha-
synuclein.130  

 
130 Goldman SM, Weaver FM, Gonzalez B, et al. Parkinson's Disease Progression and 
Exposure to Contaminated Water at Camp Lejeune. Mov Disord. 2024;39(10):1732-1739.  
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VIII. Discussion 
 
 
Differential Diagnosis and Analysis 
 
Ms. Rothchild is a right-handed, 77-year-old woman with a history of Parkinson disease. 
Specifically, she has 26 years of left-side predominant rest tremor, stiffness (rigidity), 
slowness (bradykinesia). Between 2013 and 2025, her UPDRS III motor exam score 
progressed from 3 to 41.  
 
By history she also has micrographia (small handwriting), fatigue, difficulty sleeping, 
swallowing challenges and choking, impaired voice, low mood, bladder dysfunction, 
orthostatic hypotension (low blood pressure upon standing/autonomic nervous system 
dysfunction), and cognitive decline. Her motor symptoms respond to levodopa, and she 
has levodopa-responsive dyskinesia. 
 
She does not have structural or vascular changes on brain imaging to suggest an 
alternate process that can mimic Parkinson disease, such as vascular parkinsonism, 
basal ganglia stroke or tumor, or an inflammatory process. Further vascular 
parkinsonism is typically restricted to the lower extremities, and a structural change that 
mimics Parkinson disease would lateralize to the corresponding hemisphere of the 
structural insult and is not expected to progress over time.  
 
She has not been exposed to anti-dopaminergic medications that can cause 
parkinsonism. Further, medication-induced parkinsonism typically responds only 
modestly to levodopa, resolves or abates when the offending medication is withdrawn, 
is less likely to involve tremor, and is associated with other features not present in this 
case, including akathisia and tardive dyskinesia. 
 
She does not have a history of welding or other occupational exposure to heavy metals 
that have been associated with parkinsonism. She does not have the clinical history, 
imaging findings, presentation, or diagnostic abnormalities suggestive of Wilson's 
disease, which may include features of Parkinson disease. She does not have a history 
or the diagnostic abnormalities suggestive of an infectious or encephalitic parkinsonism. 
She does not have a history of chronic head trauma, which may increase the risk of 
Parkinson disease. 
 
She does not have young-onset Parkinson disease or the pattern of family history 
typically associated with genetic forms of Parkinson disease. As discussed in Section 
VII, genetic forms of Parkinson disease account for a minority of cases and often 
manifest across multiple family generations in predictable patterns with young onset. As 
Dr. Perlmutter testified, these are persons with “very young onset” or a “strong family 
history”, and Ms. Rothchild’s presentation is not consistent with either of these 
(Perlmutter dep. 61:5-14, May 3, 2024). Not only does Ms. Rothchild not have young-
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onset PD, having one relative with a tremor, or even Parkinsons, is not the compelling 
family history we associate with familial Parkinsons.  
 
Other genetic changes associated with PD and also discussed in Section VII (specific 
LRRK2 and GBA mutations) not only are rare, but have a low penetrance, or a low 
likelihood that a person with those genetic changes will develop Parkinsons. Further, 
they are most prevalent in those of Ashkenazi Jewish and North African descent, which 
Ms. Rothchild is not.  
 
Her symptoms and their duration are not consistent with atypical parkinsonian 
syndromes such as multiple system atrophy (MSA), dementia with Lewy bodies (DLB), 
progressive supranuclear palsy (PSP), or corticobasal syndrome (CBS). MSA typically 
presents as parkinsonism with ataxia or marked autonomic dysfunction. DLB is 
associated with dementia that appears concurrently or shortly precede motor 
parkinsonism, in addition to visual, often geometric, hallucinations, and rapid 
fluctuations in alertness or attention. PSP is typically associated with restricted 
downgaze, axial rigidity, and/or freezing of gait. Corticobasal syndrome usually presents 
with marked asymmetric rigidity, apraxia, aphasia, and alien limb. In contrast to Ms. 
Rothchild’s course, the atypical parkinsonian syndromes are more likely to have 
symmetric motor symptom distribution, poor response to levodopa, and are rapidly 
progressive. 
 
Taken together, Ms. Rothchild’s presentation of motor and nonmotor symptoms, 
asymmetric onset, progressive course, and response to levodopa is consistent with 
clinically established Parkinson disease, as defined by the Movement Disorders Society 
clinical diagnostic criteria.131 Her Parkinson disease is evidenced by bradykinesia, 
tremor, and rigidity. Clinically established PD requires at least two supportive criteria (in 
her case, rest tremor, presence of levodopa-induced dyskinesia, and clear response to 
dopaminergic therapy), no absolute exclusion criteria, and no red flag symptoms. 
 
 
Inconsistencies in the Medical Record: Ms. Rothchild’s Family History 
 
Ms. Rothchild’s medical records document her family history. Potentially relevant to this 
case is her mother’s history of tremor. Her mother’s medical history is documented a 
few different ways throughout the record. Representative examples are listed below.  
 

a) Mother’s and/or entire family history is negative: 
00858_ROTHCHILD_0000001229, 00858_ROTHCHILD_0000001235, 
00858_ROTHCHILD_0000001237, 00858_ROTHCHILD_000000984, 
00858_ROTHCHILD_0000001005 - neg hx and died in an accident at age 62, 

 
131 Postuma RB, Berg D, Stern M, et al. MDS clinical diagnostic criteria for Parkinson's disease. 
Mov Disord. 2015;30(12):1591-1601. 
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00858_ROTHCHILD_0000001012, 00858_ROTHCHILD_0000001034, 
00858_ROTHCHILD_0000001083 
 

b) Mother has tremor: 00858_ROTHCHILD_0000001255, 
00858_ROTHCHILD_1266, 00858_ROTHCHILD_1281, 00858_ROTHCHILD_1290, 
00858_ROTHCHILD_1300, 00858_ROTHCHILD_BJH_0000000328, 
00858_ROTHCHILD_BJH_0000000336, 00858_ROTHCHILD_BJH_0000000360, 
00858_ROTHCHILD_BJH_0000000383, 00858_ROTHCHILD_BJH_0000000399, 
00858_ROTHCHILD_BJH_0000000406, 00858_ROTHCHILD_BJH_0000000413, 
00858_ROTHCHILD_BJH_0000000437, 00858_ROTHCHILD_BJH_0000000454, 
00858_ROTHCHILD_BJH_0000000469, 00858_ROTHCHILD_BJH_0000000504, 
00858_ROTHCHILD_BJH_0000000335, 00858_ROTHCHILD_000000118, 
858_ROTHCHILD_00000001401, 858_ROTHCHILD_00000001428, 
858_ROTHCHILD_00000000421, 858_ROTHCHILD_00000000443, 
858_ROTHCHILD_00000000472 (movement disorders clinic), 
858_ROTHCHILD_00000000502 (movement disorders clinic),  
 

c) Mother has Parkinson disease: 00858_ROTHCHILD_0000000896, 
00858_ROTHCHILD_0000000964 
 

d) Unspecified family history of Parkinson’s disease: 
00858_ROTHCHILD_000000312 (Per Ms. Rothchild, she wrote in this diagnosis about 
herself erroneously.) 
 
The balance of the medical record reflects a history of “tremor” in Ms. Rothchild’s 
mother. Both the largest number of references and the most reliable source (movement 
disorders neurology clinic) document “tremor”. The above-referenced notations in the 
medical record generally reflect the notes of a medical assistant who rooms or intakes 
the patient in a medical setting. In my experience, especially in the setting of complex 
medical histories and/or multiple electronic medical record systems, the demographic 
information obtained while rooming a patient is moderately reliable and also subject to 
patient error. Family histories are rarely reviewed at subsequent visits and are often 
carried forward through the record. 
 
More reliable than these demographic data are the histories gathered firsthand by a 
patient’s treating physician. In Ms. Rothchild’s case, we have Dr. Kim’s and Dr. 
Perlmutter’s testimonies on the subject of family history. When asked about the noted 
history of PD in Ms. Rothchild’s mother, Dr. Kim says, “Yeah, so all this information was 
-- intake was done by a medical assistant. And all this stuff that each line that was 
added on is very, very superfluous and unnecessary for patient care. But this is all done 
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by -- for coding purposes. But, yes, I do see that, mother, Parkinson's disease was 
written down” (Kim dep. 48:4-10, July 31, 2024.) “I cannot identify it. That's the first thing 
I have seen, I'll be honest with you. For the family history intake is now done, not by 
physicians, by medical assistants” (Kim dep. 48:14-17, July 31, 2024.) Dr. Perlmutter’s 
testimony is more illuminating. He states, “So the original note from 10/13/1999 said her 
mother had a history of bilateral hand tremor at rest and with motion over the last 10 
years of life. And then on 1/13/2010 -- 1/13/2010 -- her mother had bilateral hand tremor 
on action and rest suggestive of essential tremor or Parkinson's for 10 years before she 
died at age 61” (Perlmutter dep. 64:8-15, May 3, 2024.) 
 
Synthesizing the available information, and giving more weight to the reliability of Dr. 
Perlmutter’s testimony, we have information about the character, duration, and laterality 
of Ms. Rothchild’s mother’s history. Regarding character, a rest tremor tends to be more 
typical of Parkinson disease, and action tremor tends to be more typical of essential or 
other types of tremor. As discussed in more detail in Section VI, tremor may also be 
secondary to many other medical conditions including stroke, which Ms. Rothchild’s 
mother reportedly suffered from. Regarding the duration of symptoms (10 years), this 
tends to favor essential or other types of tremor, as PD typically becomes apparent in 
less than 10 years from tremor onset. We have no medical records from Ms. Rothchild’s 
mother, so information is incomplete. Lastly, regarding laterality, a tremor that begins 
bilaterally is uncharacteristic of PD. 
 
In sum, the balance of available information favors an essential or other tremor type in 
Ms. Rothchild’s mother, but the paucity of data limits a conclusive diagnosis. There are 
no medical records or reports from Ms. Rothchild’s mother’s treating physicians that Ms. 
Rothchild’s mother had a diagnosis of Parkinson disease. In my interview with Ms. 
Rothchild, she confirmed that her mother was never diagnosed with Parkinson disease. 
Further, as discussed in greater detail in the section above, Ms. Rothchild does not 
have a compelling family history of Parkinson disease. To assert medically that Ms. 
Rothchild has a family history of Parkinson disease based on an unverified notation that 
her mother had PD is speculation. There is not enough information to reach this 
conclusion. 
 
Hypothetically, even if her mother had a genetic modifier for PD that was passed onto 
Ms. Rothchild, it would not predestine her to develop Parkinson disease or account for 
more than a modest risk contribution. Even if we were to assume that Ms. Rothchild’s 
mother had been diagnosed with Parkinson disease, that by itself would fail to explain 
Ms. Rothchild’s Parkinson disease knowing what we know about the contribution of 
environmental exposures to TCE and PCE and Parkinson disease generally and 
specifically given what we know about Ms. Rothchild’s exposure(s) at Camp Lejeune. 
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That is, even if we were to assume that Ms. Rothchild’s mother truly had Parkinson 
disease, her exposure to the water at Camp Lejeune would, at least as likely as not, be 
the cause of Ms. Rothchild’s Parkinson disease.  
 
 
TCE and PCE: Summary Discussion 
 
In 1980, drinking water contaminants, primarily trichloroethylene (TCE) and 
perchloroethylene (PCE), were discovered at Camp Lejeune. A 2015 Institute of 
Medicine review of Veterans Affairs Clinical Guidance concluded “…Parkinson disease 
is a neurobehavioral effect that may result from exposure to TCE and/or PCE.”132 In 
2017, following the Honoring America's Veterans and Caring for Camp Lejeune 
Families Act of 2012 (Camp Lejeune Act), the Department of Veterans Affairs 
established a presumptive service connection for anyone who served at Camp Lejeune 
for 30 days or more between August 1, 1953, and December 31, 1987 and later 
developed Parkinson disease.133  
 
In December 2024, the United States government announced that the 
“Environmental Protection Agency (EPA) finalized the latest risk management rules 
for trichloroethylene (TCE) and perchloroethylene (PCE) under the bipartisan 2016 
Toxic Substances Control Act (TSCA) amendments, marking another major 
milestone for chemical safety after decades of inadequate protections and serious 
delays.”134 The EPA report states that “PCE’s hazards are well established.” “The 
most sensitive health effect driving the unreasonable risk of PCE and selected as 
the basis for this rule is neurotoxicity from chronic exposure. It was selected based 
on the best available science and weight of scientific evidence and in consideration 
of the severity of the hazards, magnitude of exposure, population exposed, and 
uncertainties in the December 2020 Risk Evaluation for PCE and December 2022 
revised risk determination for PCE.” “EPA identified neurotoxicity as the most robust 
and sensitive endpoint for non-cancer adverse effects from acute inhalation and 

 
132 Committee on the Review of Clinical Guidance for the Care of Health Conditions Identified 
by the Camp Lejeune Legislation; Board on the Health of Select Populations; Institute of 
Medicine. Review of VA Clinical Guidance for the Health Conditions Identified by the Camp 
Lejeune Legislation. Washington (DC): National Academies Press (US); March 26, 2015. 
 
133 Department of Veterans Affairs. Diseases associated with exposure to contaminants in the 
water supply at Camp Lejeune, Final Rule. Fed Reg. 2017;82:4173-4185. 
 
134 Biden-Harris Administration Announces Latest Actions under Nation’s Chemical Safety Law 
to Protect People from Cancer-Causing Chemicals Trichloroethylene and Perchloroethylene. 
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dermal exposures and as the most robust and sensitive endpoint for non-cancer 
adverse effects from chronic inhalation and dermal exposures for all conditions of 
use.”135,136 The EPA also determined that TCE poses an unreasonable risk to 
human health. In the TCE risk characterization, EPA identified neurotoxicity as a 
significant risk from acute and chronic inhalation and dermal TCE exposure.137 The 
final EPA rules ban all uses of TCE, most uses of PCE, require worker protections 
under the Toxic Substances Control Act, and provide for 50 years of ongoing 
cleanup at Superfund sites. 
 
In Section V, I presented exposure charts provided to me from Plaintiff’s expert Dr. 
Kelly Reynolds. Dr. Reynolds’ charts support my opinions that Ms. Rothchild had 
substantial exposure to toxic chemicals at Camp Lejeune. The charts detail a 
reasonable, estimated consumption dose for Ms. Rothchild. Exposure to these levels of 
PCE alone represent a substantial exposure. However, what must be noted is that 
these charts only relate to the ingestion exposure for Ms. Rothchild. We know Ms. 
Rothchild was exposed to PCE and TCE chemicals in the water through inhalation and 
dermal exposure as well. While the numbers in this chart are indicative of a very 
significant and substantial exposure in and of themselves, these numbers are only a 
part of the full exposure we know Ms. Rothchild experienced during her time at Camp 
Lejeune.  
At a PCE concentrations of  40.1 to 43.76 parts per billion (ppb), or µg/L,  as estimated 
specifically for Ms. Rothchild during her time working at Camp Lejeune, her PCE 
exposure is far above the EPA’s maximum contaminant levels in drinking water of 5 
ppb.138 Exposure to median PCE levels of 15.4 ppb is substantial and known to cause 
Parkinson’s disease. Furthermore, Ms. Rothchild’s time on Camp Lejeune far exceeded 
the 90 day requirement for inclusion in Goldman et al. 2023 and the 30 day inclusion 

 
135 EPA. Perchloroethylene (PCE); Regulation Under the Toxic Substances Control Act (TSCA). 
Document ID No. EPA-HQ-OPPT-2020-0720. EPA Publication No. 89 FR 103560. December 
2024. https://www.federalregister.gov/documents/2024/12/18/2024-30117/ perchloroethylene-
pce-regulation-under-the-toxic-substances-control-act-tsca#h-20. 
 
136 EPA. Risk Evaluation for Perchloroethylene. Document ID No. EPA-HQ-OPPT-2020-0720-
0035. EPA Publication No. 740-R1-8011. December 2020. https://www.regulations.gov/
document/EPA-HQ-OPPT-2019-0502-0058. 
 
137 EPA. Final Revised Unreasonable Risk Determination for Trichloroethylene, January 2023. 
https://www.epa.gov/system/files/documents/2023-01/TCE_Final%20Revised%20RD_12-21-
22-FINAL-v2.pdf. 
 
138 National primary drinking water regulations. Environmental Protection Agency; 2009. 
Accessed February 3, 2025. https://www.epa.gov/ground-water-and-drinking-water/national-
primary-drinking-water-regulations#Organic 
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requirement for VA service connection for those who served at Camp Lejeune and later 
developed Parkinson disease.139,140 There are few causal connections relating to the 
chemicals at issue in this case that are as strong as the causal connection between 
PCE and Parkinson’s disease. Even when additional levels of 1.58 to 1.74 ppb of TCE 
are added to this equation, it is without doubt that these chemicals were related to Ms. 
Rothchild’s diagnosis of Parkinson disease. I use these charts to add weight to my 
differential diagnoses analysis. 
 
In section VII, I reviewed the known toxicities of solvents, specifically TCE and PCE, in 
causing Parkinson disease. I summarized current animal and human studies of TCE 
and PCE exposures as they relate to neurologic manifestations and Parkinson disease. 
Scientific studies demonstrate that TCE, PCE, and their common metabolite induce 
nigrostriatal degeneration, dopamine loss, and Parkinson’s phenotypes in cellular and 
animal models. These effects are concordant across human studies, including case 
reports, case series, and well-designed epidemiologic studies of Parkinson disease 
across multiple cohorts with TCE and PCE exposures. They demonstrate an increased 
risk of Parkinson disease, an increased risk of dying with Parkinson disease, and a 
more aggressive progression of Parkinson disease for people exposed to TCE and 
PCE, including people specifically exposed to these toxins at Camp Lejeune. Common 
mechanisms of action include increased neuroinflammation, mitochondrial dysfunction, 
oxidative damage, and autoimmune response. These risks are echoed by the EPA’s 
recent ruling on the neurotoxicity of TCE and PCE and subsequent bans. I have also 
reviewed the reports of Drs. Boehme and Cannon, and I reviewed their applications of 
the Bradford Hill considerations. I understand the application of the Bradford Hill 
considerations and have performed my own analysis. A balancing of the evidence, 
including but not limited to facts such as the strength of association, consistency, 
specificity, temporality, biologic gradient, plausibility, coherence, experiment, and 
analogy support that PCE and TCE can cause Parkinson disease. 
 
 
  

 
139 Goldman SM, Weaver FM, Stroupe KT, et al. Risk of Parkinson Disease Among Service 
Members at Marine Corps Base Camp Lejeune. JAMA Neurol. 2023;80(7):673-681. 
 
140 Department of Veterans Affairs. Diseases associated with exposure to contaminants in the 
water supply at Camp Lejeune, Final Rule. Fed Reg. 2017;82:4173-4185. 
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IX. Opinions 
 
 
Based on my education, training, experience, expertise, review of Ms. Diane Rothchild’s 
case, and review of the medical and scientific literature, I conclude to a reasonable 
degree of medical and scientific certainty that: 
 
 
1. I have considered the expert reports of Drs. Boehme and Cannon, and I 
agree with their review of the literature, opinions, and the basis for their 
opinions. I have also conducted my own review and concluded that it is as 
least as likely as not that exposure to the water at Camp Lejeune, 
contaminated with PCE and TCE, can cause Parkinson Disease.  
 
2. I agree with Dr. Perlmutter’s diagnosis of Parkinson Disease for Ms. Rothchild, 
and it is my opinion, to a reasonable degree of scientific and medical certainty that 
Ms. Rothchild’s exposure to the water at Camp Lejeune is at least as likely as not 
the cause of her Parkinson Disease.  

 

Kristin Andruska, MD, PhD  

February 6, 2025  
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X. Appendix A: Reliance Materials 
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1156 Bowman Road, Suite 200 \ P.O. Box 2551 Mt. Pleasant, SC 29464 \ Phone: 843 352-9418 \ Fax: 854 800-5320 
 

 
LIFE CARE PLAN  

 
DATE: 02/05/2025     DATE OF DIAGNOSIS: 2013 
EVALUEE: Ms. Diane Rothchild  DOB: 1947 
ADDRESS: 911 Waterford Villas Court  AGE: 77 years 
                     Lake St. Louis, MO 63367 
                       
REFERRAL 

A referral was received for the completion of a Life Care Plan for Ms. Diane Rothchild 
secondary to a diagnosis of Parkinson’s Disease (PD). An initial life care planning assessment 
was completed via Zoom with Ms. Rothchild on 08/15/2024.  

RECORDS REVIEWED  

The following records were reviewed: 

• Angela Alt, MD 
• Athletico Physical Therapy 
• Barnes-Jewish Hospital – Orthopedic Outpatient/Injury Clinic 
• Brain & Spine Center  
• Premier Pain Consultants  
• St. Luke’s Hospital – Chesterfield / St. Luke’s Health System 
• Washington University in St. Louis Physicians / Washington University School of 

Medicine  
• West County Ophthalmology  
• Deposition – Diane Rothchild (02/29/2024) 
• Deposition – Joel Perlmutter, MD (05/03/2024) 
• Deposition – Veronica Kim, MD (07/31/2024) 
• Tax Records (2013-2022) 
• John Hancock Financial Services 
• Parkway School District – Employment Information 
• Social Security Administration  
• Short Form Complaint 
• 2nd Amended Track 1 Trial Plaintiff Damages Assessment 
• The Center for Forensic Economic Studies 

 
TREATMENT SUMMARY (During & After 2013) 

• Washington University in St. Louis’ School of Medicine 

-05/15/2013: Ms. Diane Rothchild completed an examination with Dr. Joel Perlmutter, a 
Neurologist with the Washington University in St. Louis’ School of Medicine’s Movement 
Disorders Clinic, on 05/15/2013 for evaluation of Parkinson’s Disease and an Essential Tremor. 
The reviewed medical reporting indicated Ms. Rothchild “had gradually increased levodopa to 
treat increasing shaking of the right leg and left arm – the tremor was more apparent with 
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action.” Also, Ms. Rothchild reported having difficulties at work, as a Special Education 
Teacher, with writing, typing, and passing out papers.  Dr. Perlmutter indicated within his 
medical report that Ms. Rothchild had last taken her Carbidopa/Levodopa approximately four 
hours and 47 minutes prior to his examination. On physical examination, the Neurologist 
outlined observance of minimal action tremors for Ms. Rothchild’s right and left upper 
extremities.  

Dr. Perlmutter outlined a diagnosis of an Essential Tremor for Ms. Rothchild, which was 
“reasonably controlled with her current medication.” The Neurologist further reported, “she has 
been carrying a diagnosis of PD [Parkinson’s Disease] but I do not find any evidence of that 
today.” However, he noted the lack of evidence may be due to the symptomatic relief from the 
current dose of Levodopa or “she may not have PD.” The Neurologist recommended she slowly 
taper down the current Carbidopa-Levodopa dosage to observe how her body responded to the 
change, but to maintain her current dosage of Propranolol and Primidone.  

She was to return for a follow-up clinic visit in 12 months and would call the clinic as needed.  

-05/28/2014: During a follow-up clinic visit with Dr. Perlmutter in 2014, Ms. Rothchild 
endorsed the Levodopa reduced her shaking, including for her feet. She explained that when the 
Carbidopa-Levodopa wore off, she noticed a symptom benefit within 20-30 minutes after 
ingesting her next dose. Following examination, Dr. Perlmutter outlined he did not find any 
evidence of Parkinson’s Disease but acknowledged, “That is likely due to the symptomatic relief 
of the current dose of levodopa or she may not have PD (Parkinson’s Disease).”  

Dr. Perlmutter recommended Ms. Rothchild continue her current doses of Carbidopa-Levodopa 
25/100 mg tablet (3 tablets, taken 3 times daily), Propranolol (1 tablet, taken daily), and 
Primidone (1 tablet, taken 2 times daily).  

She was to return to the clinic in 12 months.  

-07/22/2015: Ms. Rothchild completed a clinic visit with Dr. Perlmutter in 2015 and endorsed 
ingestion of Levodopa provided symptom benefit for her within 20 minutes. The benefit included 
increased leg strength, cessation of shaking and teeth clinching, and improvement for her balance 
and gait.  Also, she reported she did not notice stiffness or any voice and mood change. Based 
upon the medical reporting, the benefits from the medication remained for about four hours, after 
which she developed symptoms of dystonia, with jaw clenching, and dyskinesia, with wiggling 
of her toes. Ms. Rothchild denied impulse control problems, syncope, hallucinations, REM 
(rapid eye movement) sleep behavior problems, or constipation. Her primary problem, as she 
explained, was when the medication wore off, she would suddenly feel “out of it,” and that 
symptom had been occurring over the past year. Lastly, she reported having difficulty with 
emptying her bladder, with resultant kidney enlargement and frequent bladder infections. 

Dr. Perlmutter recorded a diagnosis of Idiopathic Parkinson’s Disease for Ms. Rothchild. He 
further noted her episodes of feeling “out of it” could be due to orthostasis or bradycardia with 
Propranolol. He planned to reduce her Propranolol and change her Carbidopa-Levodopa dosing. 
Dr. Perlmutter advised Ms. Rothchild to utilize hip pads because she felt at risk of falling.  
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She was to return to the clinic in 12 months.  

During the 2015 clinic visit, Dr. Perlmutter implemented the following medication changes for 
Ms. Rothchild: 

• Carbidopa-Levodopa, 25-100 mg oral, 2.5 tablets, taken at 8 a.m., noon, 4 p.m., and 8 
p.m. daily 

• Propranolol HCl, 80 mg oral, 1/2 tablet, taken daily 

-01/22/2016: Ms. Rothchild completed a clinic visit with Ms. Johanna Hartlein, a Family Nurse 
Practitioner (FNP) with Washington University and the St. Louis’ School of Medicine’s 
Movement Disorders Clinic, on 01/22/2016. Ms. Rothchild explained during the clinic visit that 
she could more readily feel her medication wearing off between doses, and she described this as 
an internal tremor when she was due for the next dose. She also explained she experienced 
bladder frequency and possibly some incomplete emptying. Her primary complaints during the 
clinic visit included fatigue, sleepiness, and uncertainty of balance.    

Ms. Hartlein outlined Ms. Rothchild’s history was consistent with Parkinson’s Disease. The 
Nurse Practitioner recommended Ms. Rothchild cut back on the Primidone to see if it helped 
with balance and walking, but to continue the same doses of Carbidopa-Levodopa and 
Propranolol. Also, Ms. Hartlein prescribed Myrbetriq for Ms. Rothchild, which was to be taken 
at bedtime, and she made no additional changes for her medications.  

Ms. Rothchild was to follow-up at the clinic in six months for additional care. 

-07/27/2016:  During the next clinic visit with Dr. Perlmutter in 2016, Ms. Rothchild endorsed 
having an occasional wearing off of her medication, excessive daytime sleepiness, an increase in 
voice cracking, and trouble falling asleep and staying asleep. After completing an examination, 
Dr. Perlmutter explained Ms. Rothchild was at a “very minimal stage 2 PD [Parkinson 
Disease].”  

Additionally, the medical reporting outlined that a 31-minute Neuropsychological Evaluation 
was administered to Ms. Rothchild. Dr. Perlmutter explained in his reporting that the evaluation 
findings indicated Ms. Rothchild was with relatively preserved cognitive function, minimal 
depressive symptoms, but some anxiety, no REM sleep behavior problems, no excessive daytime 
sleepiness, and some impairment for the quality of her life.  The Neurologist stopped the 
Myrbetriq medication during the clinic visit and decreased the Primidone medication dose.  

Dr. Perlmutter recommended Ms. Rothchild return to the clinic for follow-up care in six months. 

-08/16/2017: Ms. Rothchild next completed a follow-up clinic appointment with Dr. Perlmutter 
during 2017.  The Neurologist outlined the following regarding his patient’s status:  

“She occasionally experienced the following: problems doing up buttons or shoe laces; problems 
writing clearly; difficulty cutting up foods; felt her memory was bad; had aches and pains in her 
joints or body. 
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She sometimes experienced the following: felt worried about her future; felt unpleasantly hot or 
cold. 

She often experienced the following: problems walking half a mile (with no rest); felt she had to 
conceal her Parkinson’s from people; avoided situations which involve eating or drinking in 
public; felt embarrassed in public due to having Parkinson’s disease; felt worried by other 
people’s reaction to her.” 

Dr. Perlmutter did not make any specific changes to Ms. Rothchild’s medication regimen during 
the 2017 visit.  She was to return to the clinic in six months for additional care. 

-09/05/2018: Ms. Rothchild next completed a clinic visit for follow-up with Dr. Perlmutter 
during 2018.  The reviewed medical reporting indicated she continued to benefit from the 
Primidone and Carbidopa/Levodopa medications to treat her symptomatic Idiopathic Parkinson’s 
Disease. Dr. Perlmutter recommended Ms. Rothchild continue taking her currently prescribed 
dosages of medication and return to the clinic in six months for additional care. 

-02/04/2019: Through a telephonic encounter with Dr. Perlmutter’s office on 02/04/2019, Ms. 
Rothchild explained her shaking symptoms and leg/knee weakness had become worse since her 
last office visit. She wished to discuss a medication adjustment. Dr. Perlmutter referred Ms. 
Rothchild for Physical Therapy services and increased her Carbidopa/Levodopa dosing.  

09/11/2019: Dr. Perlmutter reassessed Ms. Rothchild for ongoing Parkinson’s Disease symptoms 
and administered a Neuropsychological Evaluation consisting of multiple examinations during 
2019. The evaluation results included slightly impaired cognitive function and moderately 
impaired quality of life for her. Based upon the medical reporting, Ms. Rothchild’s testing did 
not include signs of depression or anxiety, excessive daytime sleepiness, or problems with REM 
sleep behavior disorder. The Neurologist concluded Ms. Rothchild continued to present at the 
stage 2 level for her Parkinson’s Disease.  

Of note, Ms. Rothchild endorsed having a shoulder injury and had been in a sling for two weeks 
without much benefit. Dr. Perlmutter explained the following regarding this matter: 

“However, she also has a long history of tightness in the left trap [trapezius muscle] that may 
relate to PD (Parkinson’s Disease) and could potentially respond to btx [Botox] injections. 
However, I would prefer not to inject btx [Botox] until the specific nature of this recent injury is 
determined or it resolves.” 

Dr. Perlmutter referred Ms. Rothchild to a Shoulder Specialist, maintained her prescribed 
medications at the current levels, and advised her to follow up at the clinic in six months for 
additional care. 

-03/09/2020: Ms. Rothchild reached out to Dr. Perlmutter’s office telephonically during 2020 
and described a recent episode of new symptoms, which included increasing weakness and 
tremor of the left hand, as well as arm numbness, but no facial asymmetry. She explained she 
took her Parkinson’s Disease medications at the time of onset and the new symptoms subsided, 
but only for five hours. When the medication had worn off, the new symptoms returned. Dr. 
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Perlmutter advised that she speak to her Primary Care Provider (PCP) right away or go to the 
Emergency Room for an immediate evaluation.  

-08/31/2020: Ms. Rothchild again reached out to Dr. Perlmutter’s office via phone on 
08/31/2020, reporting her Carbidopa-Levodopa lasted only three- and one-half hours, where it 
used to last four hours. She described shaking and weakness with an internal tremor which made 
her feel unstable. Ms. Rothchild was advised by Dr. Perlmutter to increase her dosage gradually 
to four tablets, taken four times each day.  

-05/05/2021: During a telemedicine follow-up visit with Dr. Perlmutter in 2021, Ms. Rothchild 
endorsed relief of Parkinsonian symptoms at the peak of her medication dose, but noted toe-
curling symptoms as the dose wore off.  She explained she experienced daily fatigue and 
difficulties with word finding, emptying her bladder completely, chewing, swallowing, and 
drooling. However, she could still drive short distances and had not had any recent falls.  

Dr. Perlmutter completed an examination of Ms. Rothchild and outlined his assessment and plan 
for her as follows: 

“She has stage 2 PD, with resting and action tremor for 18 years. She has had good benefit from 
levodopa which is sufficient at peak dose, but she has substantial wearing off and also off-period 
dystonia. She has been on primidone for her action tremor which antedated her parkinsonism. 
From a motor perspective, we would like to extend her l-dopa. She will try adding entacapone. 
We discussed strategy and risks and the potential of having dyskinesias and needing less 
levodopa. Another more potent COMT inhibitor to try if entacapone has limited effectiveness is 
tolcapone but would need liver enzyme monitoring for the first six months (every 2 weeks for 6 
months). At this time, she does not have mood or cognitive complaints.” 

Ms. Rothchild was instructed to follow up with Ms. Johanna Hartlein, the clinic’s Nurse 
Practitioner, in six months and with Dr. Perlmutter in one year.  

-07/27/2022:  During the 07/27/2022 telemedicine clinic visit with Dr. Perlmutter, Ms. Rothchild 
endorsed progression of symptoms since the 05/05/2021 clinic visit. Specifically, her left-sided 
tremor had increased, her handwriting was smaller and messier, and her balance had deteriorated, 
with three falls occurring in the past year. Ms. Rothchild continued to endorse difficulty 
chewing/swallowing, as well as difficulties with urinary retention. Ms. Rothchild endorsed being 
able to manage her own medications, pay her bills, and utilize devices, as needed.   

Dr. Perlmutter outlined Ms. Rothchild utilized Primidone and Propranolol for a 19-year history 
of action tremor, with good control, and utilized Levodopa to control her Parkinson’s Disease 
symptoms. Other issues noted during the clinic visit included her poor sleep, intermittent low 
mood, and poor appetite. Dr. Perlmutter prescribed Mirtazapine, to be taken nightly for these 
symptoms, and made a referral to the Occupational Therapy clinic for a home evaluation to 
optimize activities of daily living and home safety.  

-09/13/2023: Ms. Rothchild completed a telemedicine follow-up visit with Dr. Perlmutter on 
09/13/2023, who indicated his patient remained in a stage 2 Parkinson’s Disease diagnosis 
classification. Based upon the medical reporting, Ms. Rothchild was exhibiting a resting tremor, 
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balance difficulties, and a long-standing history of action and postural tremor, for which she had 
utilized Primidone and Propranolol. Ms. Rothchild endorsed feeling her best mid-morning, and 
she continued to feel lethargy and dyskinesias within her legs as medication side effects. 
Additionally, she reported her primary difficulty, at this visit, was left-sided shaking, which 
continued to progress.  

She reported her current dosing of Carbidopa/Levodopa, four tablets taken four times daily, 
provided good response to the Parkinsonian symptoms. Ms. Rothchild also endorsed that the use 
of Primidone and Propranolol helped with the active hand tremors. Dr. Perlmutter maintained 
Ms. Rothchild’s current dose of Carbidopa/Levodopa and Primidone but increased her daily 
dosage of Propranolol. He advised she watch out for lightheadedness, dizziness, and gait 
changes, and he recommended utilizing “ADPA” YouTube exercises at least four times weekly, 
to help with balance, on days when her back was less bothersome.  

Ms. Rothchild was to return to the clinic for an evaluation in approximately one year.  

-09/18/2024: During the 2024 telemedicine follow-up visit, Mrs. Rothchild endorsed 
improvement in tremors, foot tapping, anxiety, and walking with medication usage. She reported 
frequent falls, with two falls in the past month. Ms. Rothchild also explained she could no longer 
cook due to difficulties with fine motor movements and tremor. She reported she choked easily 
on thin liquids and solid food, but soft foods, such as yogurt, worked well for her. She described 
utilizing weighted utensils to feed herself.  

Ms. Rothchild reported having completed Physical Therapy several months prior and was 
currently participating in Occupational Therapy. She endorsed drooling throughout the night and 
expressed plans for an evaluation with a Speech Therapist. Ms. Rothchild described feeling 
anxious leaving the house due to her “movement issues,” and she experienced low mood 
occasionally, but denied this affected her functioning.  Ms. Rothchild indicated she was no 
longer certain Primidone and Propranolol were helping with her tremors.  

Dr. Perlmutter outlined his assessment of Ms. Rothchild was now an “H&Y stage 3 PD. Her PD 
is likely tremor-predominant subtype which is associated with better prognosis overall which 
explains her long term course.”  Dr. Perlmutter further explained within his medical reporting 
that Ms. Rothchild’s gait and balance issues were likely due to Parkinson’s Disease, but the 
medication Primidone could be a contributing factor as well. Therefore, he decided to slowly 
wean Ms. Rothchild off Primidone.  

Additional medical care items for Ms. Rothchild included referral to Speech Therapy and a 
Dietician for evaluation of dysphagia, “likely neurogenic related to PD [Parkinson Disease].” 
Ms. Rothchild was advised to monitor her blood pressure, and to follow up with the Neurologist 
in one year and with the Nurse Practitioner during the interim.  

Ms. Rothchild’s noted medications and dosing at the time of the clinic visit included the 
following: 

• Carbidopa-Levodopa, 25-100 mg, four tablets, taken four times daily 
• Primidone, 250 mg tablet, taken two times daily 
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• Propranolol, 80 mg tablet, taken daily 

PAST MEDICAL HISTORY 

The following additional past medical history was identified for Ms. Rothchild within the records 
reviewed: 

• Gastritis 
• History of Frequent Urinary Tract Infections 
• History of Corticosteroid Injections – Lumbar Spine, Sacroiliac Spine 
• Hyperlipidemia 
• Lumbar Radiculopathy 
• Migraine Headache 
• Osteoporosis 
• Plastic Surgery, Eyes (1995) 
• Right Foot Surgery (2000, 2017) 
• Scoliosis 

PHYSICIAN CONSULTATION 

A life care planning questionnaire regarding Ms. Rothchild was provided to Dr. Joel Perlmutter, 
the treating Neurologist/Movement Disorder Specialist, on 10/08/2024. Consultation, through 
Zoom, was completed with Dr. Perlmutter on 11/15/2024. The treating Neurologist identified 
future care, treatment, services, and equipment which were medically necessary for Ms. 
Rothchild secondary to the diagnosis of Parkinson’s Disease and its related sequalae. The 
consultation findings received from Dr. Perlmutter, relative to the supplied questionnaire, were 
summarized and returned to the treating Physician for direct medical review. Dr. Perlmutter 
subsequently confirmed his documented consultation findings through his signature dated 
11/24/2024.   

Also, I completed consultation with Dr. Kristin Andruska, an evaluating Neurologist and 
Movement Disorder Specialist on 02/03/2025.  Dr. Andruska explained she had recently 
completed a medical examination of Ms. Rothchild. Also, the evaluating Neurologist identified 
future care, treatment, services, and equipment which were medically necessary for Ms. 
Rothchild secondary to the diagnosis of Parkinson’s Disease and its related sequalae. The 
consultation findings received from Dr. Andruska, relative to the supplied questionnaire, were 
summarized and returned to the evaluating Physician for direct medical review. Dr. Andruska 
subsequently confirmed her documented consultation findings through her signature dated 
02/04/2025.   

SYMPTOMS & COMPLAINTS 

During the 08/15/2024 Zoom assessment, Ms. Rothchild explained the last few months had been 
very challenging for her. Specifically, she noted increased difficulties for maintaining her 
balance while walking, and an increased occurrence of falls. She reported having three falls 
during the last month and falling five to six times in total during the prior year. Presently, Ms. 
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Rothchild explained she now needs to hold onto the walls and furniture when moving around 
within her home for balance and support.  

Also, Ms. Rothchild described the following ongoing issues pertaining to her daily activities and 
overall functioning: 

-Difficulties pronouncing words 
-Decreased memory and concentration abilities  
-Multi-tasking activities essentially impossible to complete now 
-Generalized weakness for upper and lower extremities 
-Tremors for hands (bilateral with left side being more severe) 
-Abnormal head movements 
-Swallowing difficulties (occasionally choking on solid foods) 
-Unable to walk in a straight line or ambulate upon stairs 
-Sleeping difficulties (awakes multiple times each night, approximately every 2 hours) 
-Poor fine motor control of hands (example unable to cut own fingernails) 
-Voiding issues (feels she constantly needs to void) 
 
Ms. Rothchild explained the intensity of her symptoms are at their worst shortly before it is time 
to take another prescribed dose of Sinemet (i.e., Carbidopa/Levodopa).  She noted attempting to 
use a cane for balance and support, but explained it was not helpful due to the tremor 
experienced within her hands. Ms. Rothchild indicated the falls she has experienced in the past 
have caused multiple fractures for her. She described recently receiving a medical prescription 
for Speech and Occupational Therapy services. She hoped the allied-health therapists could 
assist and improve her with overall daily functioning.   
 
MEDICATIONS 

Ms. Rothchild reported ongoing prescribed use of Sinemet and Primidone. 

ENVIRONMENTAL STATUS 

Ms. Rothchild lives in a three-bedroom and single-floor community villa.  Her long-term partner 
of 35 years (Mr. Smith) lives in an adjacent villa and is typically with her throughout the day. 
She explained that for the last six years, she has hired someone to clean her home every two 
weeks at a cost of $150.00.  She does not need to complete yard work at her residence.  She has 
an adult daughter and one grandchild who live approximately a 45-minute driving commute from 
her home. 

ACTIVITIES OF DAILY LIVING 

Ms. Rothchild indicated it is “impossible” for her to cook without assistance, outside of using a 
microwave. She is unable to manage the lifting and maneuvering of the pots and pans and other 
manual tasks required for her hands to effectively cook. Also, she described having significant 
difficulties with opening food packages and jars due to her tremors and poor grip strength.  Ms. 
Rothchild’s partner completes all cooking tasks. Also, she requires assistance with the buttons 
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and fasteners of her clothing. She was very concerned about her increasing patterns of falls and 
poor balance.  Ms. Rothchild explained she is attempting to be very careful with her mobility and 
overall daily activities to avoid injury. She noted being unable to utilize a keyboard or 
smartphone effectively now, due to her hand tremors. She instead uses a flip phone for this 
reason.  She described having very tiny handwriting.   

EDUCATIONAL & VOCATIONAL HISTORY 

Ms. Rothchild indicated during the 08/15/2024 assessment that she had earned a Bachelor’s 
degree for Elementary Education and a Master’s degree in Special Education in the past.  She 
described working for over approximately 30 years as a Teacher, primarily within a high school 
educational setting. Ms. Rothchild explained she retired from her long-term career in teaching at 
the age of 62 during 2009. She taught students with special needs. Ms. Rothchild explained she 
did not wish to stop her career at age 62, however she felt unable to work appropriately and 
effectively with her students, due to the symptoms of Parkinson’s Disease. 

VOCATIONAL REHABILITATION FINDINGS  
 
The following confirmed consultation findings were received from Dr. Kristin Andruska 
regarding Ms. Rothchild’s work capacity: 
 
“No, it is not safe for Mr. Rothchild to be working in any competitive employment capacity at 
present. It would have been medically indicated and appropriate for her to discontinue all 
competitive employment activities during 2009, when she elected to retire from her long-term 
career as a Teacher, due to the symptoms being experienced.  By as early as 1999 
(approximately ten years prior), Ms. Rothchild was having problems functioning. Specifically, 
she had stiffness, slowness, tremor, and trouble walking at this time. 

In context to the RAPEL methodology, work-life expectancy reference for Ms. Rothchild can be 
made to published and peer-reviewed 2019 findings within the Journal of Forensic Economics, a 
scholarly academic publication by the National Association of Forensic Economics. Specifically, 
to a 2019 journal article titled, “The Markov Model of Labor Force Activity 2012-17: Extended 
Tables of Central Tendency, Shape, Percentile Points, and Bootstrap Standard Errors.” The 
article was written by Skoog, Ciecka and Krueger (Volume 28, Issues 1-2). This published 
research utilized the standard and well-accepted Markov increment-decrement model with 
comparisons made across gender, age, work status, and educational levels.  
 
Mr. Rothchild was 62 years old at the time of retirement during 2009 and had been actively 
employed long-term with the school system immediately prior to her departure. She reported 
completing a Master’s degree in the past. Through comparative analysis with published 
empirical data (i.e., Table-29) from the Skoog, Ciecka and Kruger article, Ms. Rothchild’s age 
(i.e., 62 years), active employment status prior to retirement, gender (i.e., female), and education 
level (i.e., Master’s degree) results in an expected 5.98 years of additional mean work-life 
participation within the open labor market from the year 2009 forward. Based upon such 
published empirical/statistical findings, Ms. Rothchild’s labor force retirement would have been 
expected to occur at the approximate age of 67.98 years and during the year 2014.  All future 
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calculations of Ms. Rothchild’s total loss wages in context to present value are fully deferred to 
an Economist. 
 
METHODOLOGY & STANDARDS  

Life Care Plan development for Ms. Rothchild has adhered to peer-reviewed standards published 
by the International Academy of Life Care Planners (IALCP), as well as the peer-reviewed 
professional life care planning consensus statements published within the Journal of Life Care 
Planning (2018).  Also, published methodological guidelines found within the Life Care 
Planning and Case Management Handbooks were followed for development of the Life Care 
Plan.  

CONCLUSIONS 

Enclosed are life care planning tables which outline unit costs of future care, treatment, 
equipment, and services for Ms. Diane Rothchild secondary to a diagnosis of Parkinson’s 
Disease (PD) and its related sequalae. The content of the life care planning tables is consistent 
with the medical foundation, clinical guidelines, research, and sworn testimony as received 
and/or reviewed for Ms. Rothchild.  I defer the determination of an individualized life 
expectancy for Ms. Rothchild and all present value calculations regarding the unit costs of the 
life care planning tables to appropriate experts. 

Also, my resource list, curriculum vitae, testimony list, and InQuis Global’s fee schedule are 
enclosed. I reserve the opportunity to modify and/or supplement my current findings based upon 
future consultation(s) and/or review of additional medical/clinical records, testimony, research, 
or other pertinent information/data germane to the analysis. I reserve the opportunity to develop 
and/or assist in the development of future exhibits. All methods utilized for the development of 
this report and tables were in accordance with generally accepted standards and practices for the 
field of life care planning and represent a reasonable degree of probability based upon the 
information available at the time of release. If you should have any questions, please do not 
hesitate to contact my primary office at (843) 352-9418. 

With Kindest Regards,  

 
Michael A. Fryar, M.S., RN, CRC, CCM, CLCP, QRP  
Rehabilitation Consultant & Life Care Planner  
  
Enclosures:    
- Life Care Planning Tables  
-Life Care Planning Questionnaire and Responses, Dr. Joel Perlmutter (Signed 11/24/2024) 
-Life Care Planning Questionnaire and Responses, Dr. Kristin Andruska (Signed 02/04/2025) 
-Resource List 
-Curriculum Vitae, Fryar  
-Testimony List, Fryar 
-InQuis Fee Schedule 
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INTRODUCTION: 

The tables which follow were developed utilizing peer-reviewed and published standards, consensus requirements and accepted guidelines for the life 
care planning field. Regarding the items/services found within the Physician and Clinical Care, Evaluations/Therapies, Diagnostic/Laboratory Studies 
and Potential Procedure (DBS) tables, the cost ranges identify the research completed across multiple published healthcare databases, specifically 
Context4Healthcare (C4H, 2024), Fair Health (FH, 2024) and the Physicians’ Fee Reference (PFR, 2024) and reflect Ms. Rothchild’s region (i.e., Zip 
Code: 63110/St. Louis, Missouri) and her associated area of care. The specific published geographical conversion factor applied to the standard PFR 
national data, in order to calculate regional charges for St. Louis, MO (Zip Code: 63110), was 1.00. Charges from each healthcare database were 
gathered based upon appropriate published and standardized Current Procedural Terminology (CPT) coding and my research parameters included 
identification of the 50th and 75th percentile points within each database referenced. The complete range of charges obtained from all three 
healthcare databases, at the 50th and 75th percentile marks, are presented within the tables. For the remaining table items, services and equipment, the 
specific regional vendors and/or the other cost resources utilized are found detailed within the tables. As a final note, all CPT codes listed are 
copywritten by the American Medical Association (AMA) and the data obtained from each healthcare database (i.e., C4H, FH and PFR) is 
copywritten as well.    
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diagnostic study listed, please provide information regarding the required frequency and future 

duration.)  

 

Physician’s Answer: 

 

It is medically expected that Ms. Rothchild’s cognitive issue will worsen over time 

secondary to her diagnosis of Parkinson’s Disease.  However, in order to rule out other 

medical issues that could contribute to worsening cognitive issues, and to appropriately 

assess the overall progression/status of her Parkinson’s Disease, the following specific 

laboratory studies will likely be completed one to two times during her lifespan: 

 

o B12 Level 

o Detailed Thyroid Panel 

o Complete Metabolic Panel 

o Complete Blood Count 

o Urinalysis 

o HIV testing 

 

Also, Ms. Rothchild should undergo annual abbreviated neuropsychological testing 

throughout her lifespan to support appropriate overall medical management of her 

Parkinson’s Disease.  Lastly, it is medically likely and anticipated that Ms. Rothchild will 

require at least 2 sleep study evaluations during her lifespan to evaluate for REM Sleep 

Behavior Disorder which is a known consequence of Parkinson’s Disease. 

 

3. Do you recommend additional medical, clinical and/or rehabilitative evaluations and 

treatments to maintain or improve Ms. Rothchild’s medical, psychological and/or functional 

status secondary exclusively due to the Parkinson’s Disease diagnosis and its resulting medical 

complications, injuries and sequalae? (If yes, please list each type of evaluation and treatment 

required and outline the anticipated frequency and future duration of each.)  

 

Physician’s Answer: 

 

Should a Deep Brain Stimluation (DBS) procedure be considered in the future for Ms. 

Rothchild, then she would require evaluations with a DBS Neurologist and a Neurosurgeon 

in the future. Recent neuropsychological testing would need to be reviewed by these 

evaluating Physicians. Ms. Rothchild’s potential future final candidacy for DBS device 

placement would be determined by the evaluating Neurologist and Neurosurgeon. Should 

the DBS device be placed, additional Neurology specialty clinic visits will be necessary for 

her approximately once each month for 1 year in order to adjust and optimize the device’s 

programming. After the first year, she will need to be evaluated by the Neurology Specialist 

once every 4 to 6 months throughout her remaining life span. Also, the battery within the 

DBS device will need to be replaced through an additional surgical procedure 

approximately every 3 years.   

 

Should Ms. Rothchild develop future difficulties controlling depression or have 

hallucinations, which can occur with Parkinson’s Disease, then she would need to be 
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evaluated and treated by a Neuropsychiatric Specialist.  It is likely, in such an evolving 

clinical situation, that she would need to be seen by the Specialist once every 4 to 6 months 

throughout her remaining life span for appropriate medical management of these mental 

health symptoms and issues. 

 

It would be optimal for Ms. Rothchild to be evaluated by a Nutritionist once every 4 to 6 

months throughout her life span to ensure that she maintains a healthy body weight and 

overall nutritional intake. Parkison’s Disease can impact swallowing capacities and alter 

oral dietary options for patients.   

 

4. Do you anticipate Ms. Rothchild will likely require additional surgical and/or non-surgical 

procedures during her lifespan due exclusively to the Parkinson’s Disease diagnosis and its 

resulting medical complications, injuries and/or sequalae? (If yes, please specify the anticipated 

procedure(s) and the projected age(s) of occurrence.)  

 

Physician’s Answer: 

 

There is a device recently approved by the United States Food and Drug Administration 

(USFDA) which will supply a continuous subcutaneous supply of levodopa to patients with 

a Parkinson’s Disease diagnosis. This device should reduce current issues for maintaining 

appropriate continuous medication dosing parameters for these patients and the device 

could potentially provide treatment benefit to Ms. Rothchild in the future. 

 

(Also, see prior information regarding potential DBS device placement in the future for 

Ms. Rothchild.) 

 

5. Please identify any and all medical complication(s) that you find Ms. Rothchild to be at 

increased risk for secondary to the Parkinson’s Disease diagnosis and its resulting injuries and/or 

sequalae when compared to the general population and describe the significance of the risk (i.e., 

high, moderate or low).  

 

Physician’s Answer: 

 

Due to the Parkinson’s Disease diagnosis, Ms. Rothchild is at high risk for developing the 

following: 

 

 Orthopedic injuries from falls 

 Subdural hemorrhage/brain injury from falls 

 Choking from swallowing difficulties  

 Aspiration Pneumonia from swallowing difficulties 

 Dementia (approximately 70 to 80 percent of Parkinson’s patients after 15 years of 

diagnosis develop Dementia) 

 Neurocognitive decline (over 50 percent of Parkinson’s patients develop cognitive 

decline during their lifespan) 
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6. Without the support of family member(s), would attendant care services through a licensed 

home health care agency be medically necessary for Ms. Rothchild presently and exclusively due 

to the Parkinson’s Disease diagnosis and its resulting medical complications injuries and/or 

sequalae? If yes, what is the current medically necessary frequency and skill level (i.e. 

Registered Nurse, Licensed Practical Nurse, Certified Nursing Assistant, Home Health Aide, 

etc.) of home health attendant care services that is medically required to administer prescribed 

treatments and/or assist with the safe completion of activities of daily living and/or to support  

community activities for Ms. Rothchild exclusively due to the  Parkinson’s Disease diagnosis 

and its resulting medical complications, injuries and/or sequalae?  

 

Physician’s Answer: 

 

Ms. Rothchild is receiving assistance from her long-term partner now.  Without the benefit 

of her partner, at minimum, she would currently require a Home Health Aide/Attendant to 

assist her 2 to 3 days each week and up to 3 hours daily with her instrumental activities of 

daily living such as cooking and shopping within the community.     

 

{If No Above} Do you anticipate attendant care services will be required at a future date for Ms. 

Rothchild?  If yes, please define the expected service date onset and the level and frequency of 

care that will be medically required for Ms. Rothchild exclusively due to the Parkinson’s Disease 

diagnosis and its resulting medical complications, injuries and/or sequalae? 

 

(See above answer from Physician) 

 

7. If attendant care services are presently needed and/or required at a future date, do you 

anticipate the medically necessary frequency and/or level of such services will change over time 

for Ms. Rothchild?  If yes, what is the expected date of change for her attendance care 

requirements? What change in the level and/or frequency of the care is expected throughout Ms. 

Rothchild’s remaining lifespan? 

 

Physician’s Answer: 

 

It is medically likely Ms. Rothchild’s overall functional capacities for the performance of 

activities of daily living will progressively decline over time, however the specific timeline 

for such is difficult to predict. It is medically likely during Ms. Rothchild’s lifespan that she 

will require increasing levels of  support from a 2 to 3 days a week to services every day 

and then during the last 2 to 3 years of her life she will likely require constant 24 hours of 

daily attendant care services and may need to be placed into a skilled nursing facility at 

some point before her death. 

 

8. Will Ms. Rothchild’s medical and functional status due to the diagnosis and sequalae from 

Parkinson’s Disease benefit from an active exercise program which offers her accessible and 

supervised use of exercise equipment and group classes? Is participation in such an exercise 

program medically necessary throughout Ms. Rothchild’s lifetime due to the Parkinson’s Disease 

diagnosis and its resulting medical complications, injuries and/or sequala?  
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Physician’s Answer: 

 

Regular exercise can help manage Ms. Rothchild’s symptoms from Parkinson’s Disease.  

Specifically, Rock Steady Boxing is recommended for her as this exercise was developed 

specifically for persons with Parkinson’s Disease.  However, other movement exercises such 

as dancing or using a stationary/recumbent bicycle can benefit the overall medical 

management of Ms. Rothchild’s Parkinson’s Disease diagnosis.  

 

9. Do you anticipate Ms. Rothchild will require rehabilitative and/or therapeutic services (i.e., 

physical therapy, occupational therapy, speech therapy, etc.) periodically during her lifetime 

secondary exclusively to the Parkinson’s Disease diagnosis and its resulting medical 

complications, injuries and/or sequalae? If yes, please describe the projected future frequency 

and duration for such therapeutic services during Ms. Rothchild’s lifespan?  

 

Physician’s Answer: 

 

Ms. Rothchild will medically require long-term evaluation and treatment by a Speech-

Language Pathologist/Therapist, Physical Therapist and Occupational Therapist.   

 

The Speech-Language Pathologist/Therapist will need to initially complete 3 to 4 

evaluation/treatment sessions with Ms. Rothchild to best manage her swallowing 

difficulties and it is likely at least 2 modified barium swallow studies will be needed during 

this initial course of treatment with the Speech-Language Pathologist/Therapist.  After the 

initial period of evaluation, treatment and patient teaching, Ms. Rothchild will need to 

complete an evaluation every one to two years with a Speech and Language 

Pathologist/Therapist throughout her life span to best manage the expected negative 

progression of her swallowing difficulties long-term. 

 

Also, future evaluations by an Occupational Therapist will be critical for maintaining Ms. 

Rothchild’s overall safety within her home. Specifically, an initial comprehensive home 

safety evaluation by an Occupational Therapist is likely to be needed soon for her and will 

require repeating every 4 to 5 years throughout Ms. Rothchild’s remaining life span. 

 

Finally, an annual evaluation will be required with a Physical Therapist moving forward 

for Ms. Rothchild to assess her overall mobility and evaluate her for appropriate adaptive 

devices and technologies. In the next year, it will be optimal for her to complete 12 

treatment sessions of physical therapy to maximize her mobility and to teach her home 

exercises for purposes of mobility maintenance. Each year thereafter and throughout her 

remaining life span, it is medically expected that she will at least require 3 to 4 sessions of 

physical therapy secondary to complications and mobility issues which are likely to arise 

due to the progression of her Parkinson’s Disease diagnosis.  

 

10. Do you anticipate Ms. Rothchild will require specialized durable medical equipment (DME) 

and/or medical supplies to assist in the safe performance of activities of daily living and/or to 

avoid medical complications secondary exclusively to the Parkinson’s Disease diagnosis and its 

resulting medical complications, injuries and/or sequalae? If yes, please list the specific major 
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durable medical equipment (DME) and/or supplies required for her future care, rehabilitation, 

activity-level maintenance and/or community activities.  

 

Physician’s Answer: 

 

It is medically likely Ms. Rothchild will require the following types of durable medical 

equipment (DME) during and subsequently throughout her lifespan due to her Parkinson’s 

Disease diagnosis. At present, it is best to plan for provision of the following types of  

equipment throughout her lifespan: 

 

 Walker  

 Manual Wheelchair  

 Power Wheelchair 

 Ramping  

 Stair-Glide (if stairs within home) 

 Lift Recliner 

 Shower Chair 

 Raised Toilet Seat 

 Adaptive Eating Utensils 

 Grab Bars in Bathroom 

 Bed Positioning Pillows 

 Bed Cane 

 

11. Without the support of family members, would it be medically necessary for Ms. Rothchild 

to receive physical assistance for the heavy cleaning activities required for her residence 

secondary to the Parkinson’s Disease diagnosis and its resulting medical complications, injuries 

and/or sequalae? If yes, what is the expected frequency and duration of future cleaning service 

visits to ensure the dwelling remains clean and sanitary throughout Ms. Rothchild’s lifespan?  

 

Physician’s Answer: 

 

Without the benefit of her partner, and due to the current status of her Parkinson’s 

Disease, Ms. Rothchild medically requires a regular maid service to clean her home now.  

Optimally such a cleaning service should be provided every other week and throughout her 

life span, or as long as she is able to remain in the residence. 

 

12. Do you anticipate a normal life expectancy after the 2015 Parkinson’s Disease diagnosis for 

Ms. Rothchild that will be consistent with the general population? If no, please identify Ms. 

Rothchild’s medically expected future life expectancy for life care planning purposes and 

conditions/diagnoses which will negatively impact her future life expectancy?  

 

Physician’s Answer: 

 

Based upon my medical training, expertise and long-term treatment of Ms. Rothchild 

during the last approximately 25 years, it is medically likely she will have a normal life 
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expectancy. I do not anticipate her Parkinson’s Disease diagnosis will likely diminish her 

future life expectancy. 

   

13. What prescription medication(s) and dosing parameter(s) are medically necessary for 

treatment of Ms. Rothchild’s Parkinson’s Disease diagnosis and/or the resulting sequalae? Do 

you anticipate long-term use of these prescription medication(s)? (Please identify any and all 

generic equivalents which can be utilized by Ms. Rothchild in the future.)  

 

Physician’s Answer: 

 

I anticipate Ms. Rothchild will remain on the same types of medications currently 

prescribed to treat Parkinson’s Disease and its related symptoms. The dosing parameters 

of these medications are subject to change over time based upon Ms. Rothchild’s evolving 

symptoms and such future changes would be very difficult to predict precisely. 

 

14.  Does Ms. Rothchild require any specific accommodations or structural modifications to her 

residence now and/or in the future secondary to the medical complications, injuries and/or the 

resulting sequalae from the Parkinson’s Disease diagnosis? Do you recommend a home 

assessment by an Occupational Therapist and/or Disability Contractor for Ms. Rothchild? 

 

Physician’s Answer: 

 

I defer the final determination of specific home modifications for optimal safety to an 

Occupational Therapist and specialized Construction Contractor secondary to their 

assessment of Ms. Rothchild’s home. However, in general, it is medically likely and 

reasonable to expect Ms. Rothchild, at minimum, will require ramping for any outdoor 

steps into the residence, the widening of doorways to accommodate a wheelchair and 

modification of her primary bathroom to include a walk-in shower and the installation of 

grab bars. 

 

15. Does Ms. Rothchild require any specific driving evaluations, driver’s training and/or vehicle 

modifications to safely support her future independent use of a vehicle secondary to the medical 

complications, injuries and/or the resulting sequalae from the Parkinson’s Disease diagnosis?  

 

Physician’s Answer: 

 

It is medically likely that Ms. Rothchild will require in the future a comprehensive driving 

evaluation to determine if she continues to be safe to drive secondary to the expected 

progression of symptoms associated with her Parkinson’s Disease diagnosis.  Should she be 

found safe for continued driving it is likely, at some point in the future, that she will need to 

undergo driving training with a specialist and obtain accommodated equipment for her 

vehicle to ensure her safety. A subsequent comprehensive driving evaluation will likely be 

required every 2 to 3 years during the time span that she wishes to continue driving. 
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16. Do you have any additional recommendations for Ms. Rothchild’s future medical treatment 

and long-term care secondary and exclusively due to the Parkinson’s Disease diagnosis and its 

resulting medical complications, injuries and/or sequalae?  

 

Physician’s Answer: 

 

I do not have any additional medical recommendations for Ms. Rothchild at this time. 

 

17. What specific physical, mental, and/or environmental restrictions/guidelines does Ms. 

Rothchild need to follow, due to the diagnosis of Parkinson’s Disease and its sequalae, in order 

to remain safe and avoid injuries, complications, and/or other negative consequences? 

 

Physician’s Answer: 

 

(Not addressed by Physician during consultation.) 

 

18. Is it likely, even with following all the above medical restrictions/guidelines, that Ms. 

Rothchild will experience significant fatigue and problems with daily stamina due to the 

diagnosis of Parkinson’s Disease and it resulting complications, injuries and/or sequalae?  

 

Physician’s Answer: 

 

(Not addressed by Physician during consultation.) 

 

19. Is it medically safe and appropriate for Ms. Rothchild to attempt to pursue competitive 

gainful employment within the open labor market given the current status of her Parkinson’s 

Disease? If No, at what point after diagnosis of Parkinson’ Disease during 2015 was she 

medically unable to safely perform any type of competitive gainful employment within the open 

labor market?  

 

Physician’s Answer: 

 

(Not addressed by Physician during consultation.) 

 

20. Were all findings, recommendations and opinions rendered within this Life Care Planning 

and Functionality Questionnaire (i.e. questions 1-19) reflective of a reasonable degree of medical 

certainty (i.e., greater than 50% likelihood of future occurrence)? If no, please identify the 

finding(s), recommendation(s) and/or opinion(s) that do not meet this specific standard.  

 

Physician’s Answer: 

 

Yes, all of my medical findings, recommendations and opinions, as outlined within this 

questionnaire, reflect a reasonable degree of medical certainty (i.e., greater than 50% 

likelihood of future occurrence) for Ms. Rothchild. 
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ADDITIONAL PHYSICIAN COMMENTS: 

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

 

 

 

 

_ ___________________________     _____________________ 

Dr. Joel Perlmutter       Date 

Neurologist & Movement Disorder  

Specialist  
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diagnostic study listed, please provide information regarding the required frequency and future 

duration.)  

Physician’s Answer: 

 

Annual cognitive testing/screening by the Neurologist should be anticipated for Ms. 

Rothchild to evaluate her overall evolving neurocognitive status. She will also require 

formal neuropsychological testing with a Neuropsychologist once in her life span.  It is 

medically anticipated that Ms. Rothchild’s cognitive capacities will decline over time due to 

Parkinson’s Disease and she is at increased risk of developing Dementia in the future.  

Eighty-three percent of persons with Parkinson’s Disease develop Dementia within 20 

years after initial diagnosis. 

 

3. Do you recommend additional medical, clinical and/or rehabilitative evaluations and 

treatments to maintain or improve Ms. Rothchild’s medical, psychological and/or functional 

status secondary exclusively due to the Parkinson’s Disease diagnosis and its resulting medical 

complications, injuries and sequalae? (If yes, please list each type of evaluation and treatment 

required and outline the anticipated frequency and future duration of each.)  

 

Physician’s Answer: 

 

Ms. Rothchild requires an evaluation with a Nutritionist one time throughout her life span 

due to expected deterioration of her swallowing capacity from Parkinson’s Disease.  The 

evaluations are necessary to ensure she maintains a healthy weight.  Also, Ms. Rothchild 

should complete an evaluation with a Urologist, once every six months throughout her life 

span, due to the urological issues now being experienced from Parkinson’s Disease (i.e., 

incontinence, urinary retention/urgency).  Finally an annual Dermatology evaluation is 

medically necessary for Ms. Rothchild due to the Parkinson’s Disease diagnosis which 

creates moderate risk for the development of Skin Cancer. 

 

4. Do you anticipate Ms. Rothchild will likely require additional surgical and/or non-surgical 

procedures during her lifespan due exclusively to the Parkinson’s Disease diagnosis and its 

resulting medical complications, injuries and/or sequalae? (If yes, please specify the anticipated 

procedure(s) and the projected age(s) of occurrence.)  

 

Physician’s Answer: 

 

Ms. Rothchild is a potential candidate for Deep Brain Stimulator (DBS) placement. I defer 

final determinations regarding the pursuit of such treatment to her treating Neurologist 

and his team of Medical Specialists in the future.  

 

Ms. Rothchild would require Botox injections in the future should she develop worsened 

hypersalivation or dystonia in the future.  Both medical conditions can arise from 

Parkinson’s Disease.     

 

5. Please identify any and all medical complication(s) that you find Ms. Rothchild to be at 

increased risk for secondary to the Parkinson’s Disease diagnosis and its resulting injuries and/or 
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sequalae when compared to the general population and describe the significance of the risk (i.e., 

high, moderate or low).  

Physician’s Answer: 

 

Ms. Rothchild is at high risk, due to Parkinson’s Disease, for development of the following: 

 

 Injuries from falls (i.e., Orthopedic, Brain, etc.) 

 Swallowing difficulties leading to choking, aspiration and pneumonia 

 Neurocognitive decline   

 Dementia 

 Reduced voice volume (Hypophonia) 

 

Also, Ms. Rothchild is at moderate risk for the development of future Skin Cancer and 

urological issues due to Parkinson’s Disease.  

 

6. Without the support of family member(s), would attendant care services through a licensed 

home health care agency be medically necessary for Ms. Rothchild presently and exclusively due 

to the Parkinson’s Disease diagnosis and its resulting medical complications injuries and/or 

sequalae? If yes, what is the current medically necessary frequency and skill level (i.e. 

Registered Nurse, Licensed Practical Nurse, Certified Nursing Assistant, Home Health Aide, 

etc.) of home health attendant care services that is medically required to administer prescribed 

treatments and/or assist with the safe completion of activities of daily living and/or to support  

community activities for Ms. Rothchild exclusively due to the  Parkinson’s Disease diagnosis 

and its resulting medical complications, injuries and/or sequalae?  

 

Physician’s Answer: 

 

Ms. Rothchild requires home health attendant care services now from a licensed agency.  

Specifically, she requires up to 3 hours of daily service from a Certified Nursing Assistant 

(CNA) 3 to 4 days each week due to Parkinson’s Disease for the next two years.  

Subsequently, during the following two years, she will likely require CNA/Attendant Care 

Services in the range of 4 to 8 hours every day.  After completion of those two years, her 

likely evolving needs will require the CNA/Home Health Attendant to be within the home 

12 to 24 hours daily for appropriate support.  During the last 2 years of Ms. Rothchild’s 

life, an option for her ongoing support would include placement into a Skilled Nursing 

Facility (SNF). 

 

{If No Above} Do you anticipate attendant care services will be required at a future date for Ms. 

Rothchild?  If yes, please define the expected service date onset and the level and frequency of 

care that will be medically required for Ms. Rothchild exclusively due to the Parkinson’s Disease 

diagnosis and its resulting medical complications, injuries and/or sequalae? 

 

Physician’s Answer: 

 

Ms. Rothchild requires attendant care services now as described in the above answer.  
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7. If attendant care services are presently needed and/or required at a future date, do you 

anticipate the medically necessary frequency and/or level of such services will change over time 

for Ms. Rothchild?  If yes, what is the expected date of change for her attendance care 

requirements? What change in the level and/or frequency of the care is expected throughout Ms. 

Rothchild’s remaining lifespan? 

 

Physician’s Answer: 

 

The expected increasing nature of Ms. Rothchild’s attendant care service requirements 

over time was outlined within question six.  

 

8. Will Ms. Rothchild’s medical and functional status due to the diagnosis and sequalae from 

Parkinson’s Disease benefit from an active exercise program which offers her accessible and 

supervised use of exercise equipment and group classes? Is participation in such an exercise 

program medically necessary throughout Ms. Rothchild’s lifetime due to the Parkinson’s Disease 

diagnosis and its resulting medical complications, injuries and/or sequala?  

 

Physician’s Answer: 

 

Yes, regular appropriate exercise can help manage and slow the progression of Parkinson’s 

Disease symptoms. Future pursuit of regular exercise (at least three times per week) by Ms. 

Rothchild is medically recommended due to the Parkinson’s Disease diagnosis. 

 

9. Do you anticipate Ms. Rothchild will require rehabilitative and/or therapeutic services (i.e., 

physical therapy, occupational therapy, speech therapy, etc.) periodically during her lifetime 

secondary exclusively to the Parkinson’s Disease diagnosis and its resulting medical 

complications, injuries and/or sequalae? If yes, please describe the projected future frequency 

and duration for such therapeutic services during Ms. Rothchild’s lifespan?  

 

Physician’s Answer: 

 

Due to Parkinson’s Disease, Ms. Rothchild will require future Speech Therapy (ST) 

services to manage swallowing difficulties, expected lowered voice volume (i.e., 

hypophonia) and to help evaluate and manage cognitive issues for her.  Specifically, she 

will need to complete an annual swallow evaluation with a Speech Therapist throughout 

her life span.  Also, I anticipate the future medical need for 5 to 10 sessions each year for 

management of her voice volume and/or cognitive issues.  In total, a range of 5 to 10 

treatment sessions of Speech Therapy should be medically expected annually throughout 

Ms. Rothchild’s life span. Relative to evaluation of swallowing difficulties, it is medically 

likely Ms. Rothchild will need to complete at least two Barium Swallow diagnostic studies 

during her life span as well. 

 

Ms. Rothchild requires a home Occupational Therapy (OT) safety assessment now due to 

Parkinson’s Disease.  Also, she requires an annual Occupational Therapy assessment each 
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year to ensure her safety within the home and to assess her activities of daily living status 

and adaptive equipment needs secondary to the Parkinson’s Disease diagnosis. 

 

Also, Ms. Rothchild requires an annual evaluation with a Physical Therapist (PT) due to 

Parkinson’s Disease.  It is medically likely that she will require up to 12 treatment sessions 

of Physical Therapy each year throughout her remaining life span due to the Parkinson’s 

Disease diagnosis.   

 

Monthly counseling sessions are indicated for Ms. Rothchild with a Licensed Professional 

Counselor (LPC) or Psychologist due to Parkinson’s Disease.  During examination, she 

described having ongoing Anxiety and Depression stemming from her Parkinson’s Disease 

and related challenges, physical and cognitive declines. The monthly counseling should 

continue for Ms. Rothchild until she is unable to benefit from personal introspection due to 

expected future cognitive decline from Parkinson’s Disease. A lack of introspection is likely 

to be present for her during the final two years of her life. 

 

10. Do you anticipate Ms. Rothchild will require specialized durable medical equipment (DME) 

and/or medical supplies to assist in the safe performance of activities of daily living and/or to 

avoid medical complications secondary exclusively to the Parkinson’s Disease diagnosis and its 

resulting medical complications, injuries and/or sequalae? If yes, please list the specific major 

durable medical equipment (DME) and/or supplies required for her future care, rehabilitation, 

activity-level maintenance and/or community activities.  

 

Physician’s Answer: 

 

Yes, Ms. Rothchild will require the following types of durable medical equipment (DME) 

throughout her remaining lifespan.  I would recommend providing each to her now due to 

the expected physical and cognitive declines likely approaching in the near future due to 

Parkinson’s Disease. 

 

 Walker [With specialized laser] (Replace every 2 years) 

 Manual Lightweight Wheelchair (Replace every 5 years) 

 Power Wheelchair [Specialized for Parkinson’s Disease] (Replace every 5 years) 

 Ramping for Wheelchair (One-time provision) 

 Lift Recliner (One-time provision) 

 Adaptive Eating Utensils (Replace every 2 to 3 years) 

 Shower Chair (Replace every 3 to 4 years) 

 Hand-Held Shower (Replace every 3 to 5 years) 

 Raised Toilet Seat (Replace every 3 to 4 years) 

 Grab Bars in Bathroom (One-time provision) 

 Body Positioning Pillows (Replace every 1 to 2 years) 

 Bed Cane (One-time provision) 

 Queen-Size Sleep Number Bed With Movable Base (One-time provision) 

 Digital Blood Pressure Cuff (Replace every 4  years) 

 Automatic Pill Dispenser (One-time provision) 
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11. Without the support of family members, would it be medically necessary for Ms. Rothchild 

to receive physical assistance for the heavy cleaning activities required for her residence 

secondary to the Parkinson’s Disease diagnosis and its resulting medical complications, injuries 

and/or sequalae? If yes, what is the expected frequency and duration of future cleaning service 

visits to ensure the dwelling remains clean and sanitary throughout Ms. Rothchild’s lifespan?  

 

Physician’s Answer: 

 

Yes, Ms. Rothchild requires a home cleaning service now and throughout her time 

remaining within the residence. The provision of the service every other week is medically 

indicated for her due to the Parkinson’s Disease diagnosis.  The service would not be 

required should she be placed into a Skilled Nursing Facility (SNF) during the last two 

years of her life. 

 

12. Do you anticipate a normal life expectancy after the 2015 Parkinson’s Disease diagnosis for 

Ms. Rothchild that will be consistent with the general population? If no, please identify Ms. 

Rothchild’s medically expected future life expectancy for life care planning purposes and 

conditions/diagnoses which will negatively impact her future life expectancy?  

 

Physician’s Answer: 

 

Ms. Rothchild can expect to have a normal life expectancy.  Typically, a Parkinson’s 

Disease diagnosis does not reduce life expectancy.  Rather the complications arising from 

the disease could shorten a person’s final longevity.  However, in context to the medical 

care and support services being recommended for the Life Care Plan, such complications 

will likely be effectively managed for Ms. Rothchild and not negatively impact her life 

expectancy. 

 

13. What prescription medication(s) and dosing parameter(s) are medically necessary for 

treatment of Ms. Rothchild’s Parkinson’s Disease diagnosis and/or the resulting sequalae? Do 

you anticipate long-term use of these prescription medication(s)? (Please identify any and all 

generic equivalents which can be utilized by Ms. Rothchild in the future.)  

 

Physician’s Answer: 

 

Ms. Rothchild will require lifetime use of both Sinemet (Carbidopa-Levodopa, 25/100 mg 

tablets, 4 tablets four times each day [16 tablets daily]) and Primidone (250 mg tablet daily, 

treatment of tremor) for the management of her Parkinson’s Disease and its related 

sequalae.  

 

14.  Does Ms. Rothchild require any specific accommodations or structural modifications to her 

residence now and/or in the future secondary to the medical complications, injuries and/or the 

resulting sequalae from the Parkinson’s Disease diagnosis? Do you recommend a home 

assessment by an Occupational Therapist and/or Disability Contractor for Ms. Rothchild? 
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Physician’s Answer: 

 

Yes, Ms. Rothchild will require necessary modifications to her residence in order to 

appropriately accommodate a wheelchair in the future.   

 

15. Does Ms. Rothchild require any specific driving evaluations, driver’s training and/or vehicle 

modifications to safely support her future independent use of a vehicle secondary to the medical 

complications, injuries and/or the resulting sequalae from the Parkinson’s Disease diagnosis?  

 

Physician’s Answer: 

 

Ms. Rothchild requires a formal driving evaluation now.  Of note, she is currently only 

driving within her immediate community.  Based upon my recent examination, it is likely 

Ms. Rothchild will require some type of restriction to be placed upon her driving capacity 

after the evaluation. Should Ms. Rothchild be determined able to continue driving, in any 

capacity, I would recommend repeating a driving evaluation once every 2 to 3 years, while 

she continues to drive, due to the expected cognitive and physical decline associated with 

her Parkinson’s Disease diagnosis.   

 

16. Do you have any additional recommendations for Ms. Rothchild’s future medical treatment 

and long-term care secondary and exclusively due to the Parkinson’s Disease diagnosis and its 

resulting medical complications, injuries and/or sequalae?  

 

Physician’s Answer: 

 

Yes, I do have some additional medical recommendations for Ms. Rothchild relative to 

long-term management of her Parkinson’s Disease diagnosis.  She requires assistance with 

financial planning and bill payment.  She is finding it increasingly difficult to perform 

functions at the bank or upon a computer for bill pay without assistance due to her 

physical issues.  I recommend she be provided with the monthly professional services of an 

Accountant (1 to 2 hour each month) and also a Financial Advisor now. These services are 

medically necessary due to her diagnosis of Parkinson’s Disease and its related sequalae.  

At present, the Financial Advisor should be seen quarterly (i.e., 4 times annually). 

However, it is likely at some point during her lifespan that Ms. Rothchild will require 

complete financial oversight/supervision by a professional, her long-term partner or a 

trusted family member due to expected future cognitive declines related to Parkinson’ 

Disease.    

 

Ms. Rothchild would benefit from becoming active within a Parkinson’s support group 

through either an online platform and/or in-person visits. 

 

Finally, during my examination Ms. Rothchild reported having problems with urinary 

retention and frequency at present.  Urological dysfunction is a complication associated 

with Parkinson Disease.  In the next two years, it is likely that Ms. Rothchild will require 

daily use of adult diapers for incontinence and also require absorbent pads to protect her 

bedding at night secondary to Parkinson’s Disease.  
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17. What specific physical, mental, and/or environmental restrictions/guidelines does Ms. 

Rothchild need to follow, due to the diagnosis of Parkinson’s Disease and its sequalae, in order 

to remain safe and avoid injuries, complications, and/or other negative consequences? 

 

Physician’s Answer: 

 

Ms. Rothchild requires a driving evaluation, now, to determine whether she is safe to  

continue driving within her community. Ms. Rothchild should avoid walking upon uneven 

or difficult terrain due to her high risk of falling.  Also, she should avoid lifting or carrying 

objects over 1 to 3 pounds due to ongoing balance issues.  She requires attendant care now 

to avoid injuries and complications while performing her daily activities secondary to 

Parkinson’s Disease and its related sequalae.  

 

18. Is it likely, even with following all the above medical restrictions/guidelines, that Ms. 

Rothchild will experience significant fatigue and problems with daily stamina due to the 

diagnosis of Parkinson’s Disease and it resulting complications, injuries and/or sequalae?  

 

Physician’s Answer: 

 

Yes, chronic and significant fatigue and stamina issues will occur for Ms. Rothchild no 

matter the daily functional guidelines followed due to expected sequalae arising from 

Parkinson’s Disease. 

 

19. Is it medically safe and appropriate for Ms. Rothchild to attempt to pursue competitive 

gainful employment within the open labor market given the current status of her Parkinson’s 

Disease? If No, at what point after diagnosis of Parkinson’ Disease during 2015 was she 

medically unable to safely perform any type of competitive gainful employment within the open 

labor market?  

 

Physician’s Answer: 

 

No, it is not safe for Mr. Rothchild to be working in any competitive employment capacity 

at present. It would have been medically indicated and appropriate for her to discontinue 

all competitive employment activities during 2009, when she elected to retire from her long-

term career as a Teacher, due to the symptoms being experienced.  By as early as 1999 

(approximately ten years prior), Ms. Rothchild was having problems functioning.  

Specifically, she had stiffness, slowness, tremor, and trouble walking at this time. 

 

20. Were all findings, recommendations and opinions rendered within this Life Care Planning 

and Functionality Questionnaire (i.e. questions 1-19) reflective of a reasonable degree of medical 

certainty (i.e., greater than 50% likelihood of future occurrence)? If no, please identify the 

finding(s), recommendation(s) and/or opinion(s) that do not meet this specific standard.  
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Physician’s Answer: 

 

Yes, all of my medical findings, recommendations and opinions, as outlined within this 

questionnaire are reflective of a reasonable degree of medical certainty (i.e., greater than 

50 percent likelihood of future occurrence) for Ms. Rothchild. 

 

ADDITIONAL PHYSICIAN COMMENTS: 

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________
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______________________________________________________________________________

______________________________________________________________________________ 

 

   

     

_ ___________________________     _____________________ 

Dr. Kristin Andruska      Date 

Neurologist & Movement Disorder  

Specialist  
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XII. Appendix C: Curriculum Vitae 
 
 
Personal Information 
 
Contact:  kristinandruska@gmail.com 
 
Citizenship:  U.S. 
 
 
Licensure and Certifications 
 
Diplomate of the American Board of Psychiatry and Neurology: 187370 
California Physician and Surgeon License (active): A136541 
Washington Physician and Surgeon License (active): MD61596002 
Oregon Medical License: (active): MD222413 
NPI: 1619263431    
  
 
Experience 
 
Board of Directors  2024-present 
SpinMed, Inc. 
 
Clinical Research Investigator  2023-present 
Department of Neurosurgery 
Stanford University 
 
Scientific and Research Director   2023-present 
Senior Medical Director, Clinical Neuroscience 
Adaptive Research 
 
Analyst in Residence  2023-2024 
HealthTech Capital 
 
Medical Director, Movement Disorders  2022-present 
Solvemed 
 
Founder and CEO  2020-present 
Movement Disorders Neurologist 
California Movement Disorders Center 
   
Medical Director      2018-2020 
Movement Disorders Neurologist 
The Parkinson’s Institute and Clinical Center 
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Consultant       2016-present 
Independent medical and scientific advisor and key opinion leader for neurologic 
disease in all phases of therapeutic development and clinical trial execution 
 
Movement Disorders Fellow  2015-2016 
Stanford University, Palo Alto, CA  
 
Neurology Resident Physician and Chief of Education  2011-2015  
Barnes-Jewish Hospital and Washington University, Saint Louis 
 
Medical Scientist Predoctoral Fellow  2003-2011 
The University of Minnesota, Minneapolis 
 
Research Assistant  2001-2003 
Department of Molecular and Human Genetics 
Baylor College of Medicine: Houston, Texas 
 
Research Assistant  2000-2001  
Departments of Biochemistry and Molecular Biology 
University of Texas at Austin 
 
 
Education and Training 
 
Fellowship:   
Movement Disorders  2015-2016 
Stanford University 
 
Chief Residency:  
Department of Neurology  2014-2015 
Washington University, Saint Louis 
 
Residency:   
Department of Neurology  2011-2015 
Barnes-Jewish Hospital, Saint Louis 
 
Internship:   
Department of Internal Medicine  2011-2012 
Barnes-Jewish Hospital, Saint Louis 
 
Medical School:  
MD: Medical Scientist Training Program  2003-2011 
The University of Minnesota, Minneapolis 
 
Graduate School:  
PhD: Biochemistry, Molecular Biology,and Biophysics   2005-2009 
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The University of Minnesota, Minneapolis 
 
Undergraduate: 
BA: Biology  1998-2001 
The University of Texas at Austin    
 
 
Research Grants 
 
Title: NIH National Research Service Award for Predoctoral Fellows 2006-2011 
Source: National Institutes of Neurologic Disorders and Stroke 
Role: Principal Investigator       
 
NIH Medical Scientist Training Grant T32-GM008244   2003-2004 
 
 
Clinical Trials 
 
Principal Investigator. Neuron23. NEULARK. A Phase 2, Randomized, Double-Blind, 
Placebo-Controlled Study to Evaluate the Safety and Efficacy of NEU-411 in 
Companion Diagnostic-Positive Participants with Early Parkinson’s Disease. 
 
Principal Investigator. Ventus Therapeutics. VENT-02-102. A Randomized, Double-
Blind, Placebo-Controlled, Phase 1B Study of the NLRP3 Inhibitor VENT-02 in Patients 
with Mild to Moderate Parkinson’s Disease.  
 
Principal Investigator. PhotoPharmics, Inc. LIGHT-PD. CT 2401, Double-blind, 
Randomized Controlled Trial to Demonstrate Efficacy of Celeste® Specialized 
Phototherapy in Treating Symptoms of Parkinson’s Disease. 
 
Investigator. AriBio. POLARIS-AD. A Phase 3 Double-blind, Randomized, Placebo-
controlled, Multi-center Trial to Evaluate the Efficacy and Safety of AR1001 Over 52 
Weeks in Participants With Early Alzheimer's Disease. 
 
Principal Investigator. Abbvie. M15-736. A Randomized, Double-Blind, Double-Dummy, 
Active-Controlled Study Comparing the Efficacy, Safety and Tolerability of ABBV-951 to 
Oral Carbidopa/Levodopa in Advanced Parkinson's Disease Patients. 
 
Principal Investigator: Axial Biotherapeutics. AB-4166. The effect of a dietary extract on 
GI tolerability and gut microbiome in a free-living subset of Parkinson’s patients. 
 
Principal Investigator. E-Scape Biomarker. Biomarker Discovery in Parkinson’s 
Disease.  
 
Principal Investigator. Sanofi. MOVES-PD: Multicenter, Randomized, Double-blind, 
Placebo Controlled Study to Assess the Efficacy, Safety, Pharmacokinetics, and 
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Pharmacodynamics of GZ/SAR402671 in Patients With Early-stage Parkinson's 
Disease Carrying a GBA Mutation or Other Pre-specified Variant.  
 
Principal Investigator. Lundbeck. NOH402. RESTORE: A clinical study of patients with 
symptomatic neurogenic orthostatic hypotension to assess sustained effects of 
droxidopa therapy. 
 
Principal Investigator. Retrotope. RT001. Compassionate Use Investigational New 
Drug. Expanded Access Protocol for the Treatment of Patients with Progressive 
Supranuclear Palsy with RT001. SP-IND No. 20182589. 
 
Principal Investigator. Retrotope. RT001. Compassionate Use Investigational New 
Drug. Expanded Access Protocol for the Treatment of Patients with Progressive 
Supranuclear Palsy with RT001. SP-IND No. 20182008. 
 
Principal Investigator. Retrotope. RT001. Compassionate Use Investigational New 
Drug. Expanded Access Protocol for the Treatment of Patients with Progressive 
Supranuclear Palsy with RT001. SP-IND No. 20182256. 
 
Principal Investigator. Denali Therapeutics. DNL-0002. Denali Biomarker Study: A 
prospective collection of whole blood from patients with Parkinson’s disease and 
matched healthy volunteers at Parkinson’s Institute and Clinical Center for research 
purposes.  
 
Principal Investigator. Parkinson’s Institute and Clinical Center. Gastrointestinal Natural 
History Study: A Two-Year Prospective Longitudinal Study using Quantitative and 
Qualitative Assessments to Define the Natural History of Gastrointestinal Symptoms in 
Patients with Parkinson’s Disease or at Risk for Developing the Motor Symptoms of 
Parkinson’s Disease 
 
Investigator. National Parkinson Foundation: Parkinson’s Foundation Quality 
Improvement Initiative. 
 
Investigator. PPMI. Parkinson’s Progression Biomarkers Initiative.  
 
Investigator. Cala Health, Inc. ET-14. PROSPECT: Prospective study for Symptomatic 
Relief of Essential Tremor with Cala Therapy. 
 
Investigator. Neuroderm. Protocol ND0612L. A Multicenter, International, Open-label, 
Safety Study of ND0612, a Solution of Levodopa/Carbidopa Delivered Via a Pump 
System as a Continuous Subcutaneous Infusion in Subjects With Advanced Parkinson's 
Disease. 
 
Investigator. Hoffmann-La Roche. PASADENA. A Randomized, Double-Blind, Placebo-
Controlled, 52-Week Phase II Study to Evaluate the Efficacy of Intravenous 
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RO7046015 (PRX002) in Participants With Early Parkinson's Disease With a 52-Week 
Blinded Extension.  
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