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� “Excellence is never an accident. It is always the 
result of high intention, sincere effort, and 
intelligent execution; it represents the wise choice 
of many alternatives - choice, not chance, 
determines your destiny.”

� Aristotle 



Milestones in 
Clinical 

Research 

� Ancient Chinese Medicine 2850 to 525 B.C. 
� Emperor Shen Nung experimented with poisons and 

classified medical plants 

� Egyptian Imhotep was the 1st physician to figure to 
rise out of the Age of Antiquity

� ~600 𝐵𝐶 1st know controlled nutritional study in 
the court of Nebuchadnezzar II, King of Babylon. 
Study is reported in the Old Testament. 



Hippocrates (460 – 370 B.C.) is considered the father of modern 
medicine.

Emphasized the strict discipline required in clinical investigations à
clinical inspection, observation, and documentation

Hippocratic Oath: 

Make a habit of two things: to help; or at least to do no harm



The Earliest Clinical Trials 

� The Renaissance (1453 – 1600) represent the revival for learning and 
transition for medieval to modern conditions

� Leonardo da Vinci (1453 – 1519) created more than 750 anatomical 
drawings.

� 17th century à James Lind 
� 1st known clinical trial 

� 19th century à Florence Nightingale was an accomplished 
mathematician & statistician. Much of her research focused on 
unsanitary conditions effects on morbidity & mortality



Medical 
Research in 
the 20th

Century 



Medical Research in the 
21st Century 

Translational Medicine

� Rapidly growing & research 
focused 

� Goal is to expedite the discovery 
of new diagnostic tools & 
treatments

� Multi-disciplinary, 
� Highly collaborative, and
� "bench-to-bedside" approach



Theoretical 
Framework 
� Johns Hopkins Evidenced Based 

Practice Model
� Identify the question
� Systemic review and synthesis of 

both research and non-research 
evidence

� Conduct research study, 
� Measurements of outcomes,
� Dissemination of findings



• Neurocognitive syndrome which results in deterioration in memory, 
thinking, behavior and ability to perform ADLs

• Worldwide à 50 million people
� 10 million new cases annually
� Alzheimer's disease à 60–70% of cases

� 2015 global cost of dementia care is estimated to be $818 billion 

� 12% of adults age 45 have symptoms of cognitive decline

� #1 health fear of older adults

Dementia: A public health priority. (2016, July 01). Retrieved 
February 15, 2019, from 
https://www.who.int/mental_health/publications/dementia_report_
2012/en/



Biomarkers changes 
occur 20 to 30 years 
before symptoms 

Technology to 
identify changes 
continues to 
decrease in price

Masters, C. L., Bateman, R., Blennow, K., Rowe, C. C., Sperling, R. A., & Cummings, J. L. (2015, October 15). 
Alzheimer's disease. Retrieved February 16, 2019, from https://www.nature.com/articles/nrdp201556



� The Alzheimer’s Association made recommendations on the early 
intervention and treatment. 

� The identification of biomarker is the primary research agenda for 
the early diagnosis of dementia.

� Ngandu et al. (2015) identified the potential intervention window 
to delay the onset of dementia is during the mild cognitive 
impairment stage.  

� Estimates 1/3rd of dementia cases could be prevented if risk factors 
where addressed early on. 

� 35% reduction in incidence in cognitive decline. 

(McKhann, Knopman, & Chertkow, 2011)



Step 1:
Comprehensive 
literature review to 
establish the 
evidence base

� There are over 100,000 articles regarding dementia cataloged in 
PubMed, Ovid and CINAHL, less than 100 articles in the same 
three databases regarding cognitive impairment in individuals 65 
years old and younger.  

� There were less than 10 evidenced based articles regarding the early 
identification of mild cognitive impairment in individuals in the 
third or four decades of life. 



� HHS

� A living individual about whom an investigator conducting research obtains

� Data through intervention or interaction with the individual, or 

� Identifiable private information

� FDA 

� Recipient of test article or control 



Step 2: Research 
Question

In adults, which 
symptoms, clinical signs, 
Neuro Quant data, and 
molecular signatures are 
risk factors of mild 
cognitive impairment?



Research 
Variables

� a) Sociodemographic data; 

� b) Symptom data: 
� Fatigue intensity (0-10 on verbal VAS); 
� Memory changes; 
� Decreased assimilation of knowledge;
� Word finding difficulty; 
� Difficulty concentration; 

� Disorientation;
� Headaches.

� c) Clinical sign data: 
� Tremors; 

� d) Molecular data: 
� CD57; 
� C4a
� MMP9; 
� Anion gap.



Brain MRI 
without 
Contrast with 
Neuro Quant 
Analysis 



What is 
Human 
Subject 
Research?



� CITI Program Course
� Human Research: 

� Social and behavioral research
� Biomedical research



Step 3, 4, 5 & 
6: How to 
collect, 
organize, 
evaluate and 
interpret the 
DATA 

� Instruments

� Tools

� Validity & reliability 

� Outcome Measurements 

� Data analysis plan

� Analysis of data 

� Summery of findings 







DATABASE &  
STATISTICS
� Likely to need statistics advice 

from the start to help decide the 
power. 

� Needs to explain statistical 
objectives of the trial but it is the 
report and analysis plan that sets 
out how you will analyze the 
data. 

� Database should be secure. 



Step 7: � Implications for practice, education and policy dissemination

� Recommendations for practice change 

� Recommendations for future study



Begin to  Think Strategically

� Know your population
� co-morbidities

� Unmet needs? 

� Evaluation of current therapies and target ideas of interest 



Begin to Think 
Strategically

� Consider market analysis for similar products, competition and 
products in development  

� Think realistically about your timeline and budget

� Leverage your assets



Discuss your 
idea with peers 
and colleagues

Establish the 
question: ideally 

has just one 
primary end point

Common failing 
à too many end 

points. 
• The best designs trials 

keep it simple

Secondary 
objectives:

Do not distract 
from primary!

Some may be 
exploratory

Protocol design à
how will the 

question will be 
answered?



Discuss idea with peers and colleagues

Generate idea in a concept 
protocol 

Prepare budget and other 
documents 

Protocol review meeting open to all appropriate 

Submit final protocol or grant application to sponsor 

Hire staff, write CRF, SOPs, 
laboratory plans, organize 

transport, shipping and ordering. 
Monitor plan 

Ethical Review
IRB

Start Study!

Community engagement 
Source data, training, record 

keeping 
Equipment ordering and servicing 

↖



Why are you 
putting it off? 

� Don’t be intimidated 

� Excellent way to learn about research. There is plenty of help and 
funding out there

� https://grants.nih.gov/funding/index.htm

� More opportunities for training and further qualifications

� Find your passion

� Identifying trends and/or answers to your research question can 
influence the way patients are managed or make a new  
treatments available.

� The possibility for improving health outcomes for thousands 
rather than the patient in front of you. 

• Scared?

• Intimidated? 

• Overwhelmed?

• Where to start? 



Potential 
research ideas:

� Binder therapy
� Okra Pepsin
� GI Detox
� Chlorella 

� MARCoNS treatment
� Partner with ENT, 

MicrobiologyDx

� Desmopressin vs Oxytocin

� GENIE 

� Vasoactive Intestinal Peptide

� Schizophrenia 

� Phosphorylcholine 

� EMF exposure 
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Jacki Meinhardt, FNP, MSHS
jackimeinhardt@gmail.com
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