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PERSONALIZED 

HEALTHCARE 

 Predictive genomic 
medicine, predictive 
Medicine, personalized 
medicine, individualized 
medicine 

 Precisely applying 
prevention and 
treatment 

 Highest risks of 
disease, complications, 
particular prognosis 

 Maximize efficacy, 
minimize side effects 

https://www.nih.gov/precision-medicine-initiative-cohort-program 



PARADIGM SHIFT 



ALTERNATIVE MODEL 

 Risk Reduction 

 Early Detection 

 Diagnosis/Prognosis 

 Therapeutic Decision-Making 

 Tailored Therapy 





COMPETENCIES 

http://g-2-c-2.org// 

Genetic counselor, nurse, pharmacist, physician, physician assistant 



PERFORMANCE INDICATORS 

Professional Practice 
 Risk Assessment and 

Interpretation 

 Genetic Education, Counseling,  
Testing, and Results 
Interpretation 

 Clinical Management 

 Ethical, Legal, and Social 
Implications (ELSI) 

Professional Responsibilities 
 Professional Role 

 Leadership 

 Research 

 

http://www.nursingworld.org/MainMenuCategories/EthicsSt

andards/Genetics-1/Essential-Genetic-and-Genomic-

Competencies-for-Nurses-With-Graduate-Degrees.pdf 

 

http://www.aacn.nche.edu/education-

resources/Genetics__Genomics_Nursing_Competencies_09-

22-06.pdf 



THE HUMAN GENOME PROJECT: 

THE BASICS AND BEYOND 



https://ehumanbiofield.wikispaces.com/Chromosomes+CH 

Chromosomes 





GENE: SLC2A4 (GLUT4) 
 

https://ghr.nlm.nih.gov/gene/SLC2A4#location 



DNARSS.org 



TRIPLET REPEATS 



SINGLE NUCLEOTIDE 

POLYMORPHISMS 

http://learn.genetics.utah.edu/ 



EPIGENOME 



EPIGENETIC MODIFICATIONS 







Roadmap Epigenomics Consortium et al. Nature 518, 317-330 (2015) doi:10.1038/nature14248 

Tissues and cell types profiled in the Roadmap Epigenomics Consortium. 



THE REST OF THE STORY 

Glauber, H. S., Rishe, N., & Karnieli, E. (2014). Introduction to personalized medicine in diabetes 

mellitus. Rambam Maimonides Medical Journal, 5(1), e0002. doi:10.5041/RMMJ.10136 



DIABETES AND PERSONALIZED 

HEALTHCARE PERSPECTIVES 
 

 



10 LEADING CAUSES OF DEATH, U.S. 

 Heart disease: 599,413 

 Cancer: 567,628 

 Chronic lower respiratory diseases: 137,353 

 Stroke: 128,842 

 Accidents: 118,021 

 Alzheimer's disease: 79,003 

 Diabetes: 68,705 

 Influenza and Pneumonia: 53,692 

 Kidney diseases: 48,935 

 Intentional self-harm: 36,909 

Source: CDC, 2014 data http://www.cdc.gov/nchs/fastats/deaths.htm 

 

http://www.cdc.gov/nchs/fastats/deaths.htm


“An integrated approach, taking into account genetic and epigenetic 

determinants is required for the effective prevention of T2DM beginning 

from the start of life” 



Mark McCarthy, Oxford Centre for Diabetes, Endocrinology and Metabolism, University of Oxford, Churchill Hospital  



https://ghr.nlm.nih.gov/search?query=diabetes&start=0&tab=gene 



ESTABLISHED TYPE 2 DIABETES SUSCEPTIBILITY LOCI 

McCarthy, M. (2009). Genome wide association studies in 

type 2 diabetes. Current Diabetes Reports. 9: 164–171 









PRECISION MEDICINE DIABETES CLINIC 

 Prevention 

 Diagnosis 

 Treatment 

 Monitoring 
 

Klonoff, D. C. (2015). Precision medicine for managing diabetes. Journal of Diabetes 

Science and Technology, 9(1), 3-7. doi:10.1177/1932296814563643 



GREATEST RISK CONSIDERATIONS 

 Fasting plasma glucose 100-125 mg/dl 
(impaired fasting) 

 Plasma Glucose 2 hours after 75g. oral 
glucose challenge of 140-199 mg/dl (impaired 
glucose tolerance) 

 Hemoglobin A1c  

 

Not All persons at the Same RISK for 
microvascular and macrovascular complications 

 
Glauber, H. S., Rishe, N., & Karnieli, E. (2014). Introduction to personalized medicine in diabetes mellitus. Rambam 

Maimonides Medical Journal, 5(1), e0002. doi:10.5041/RMMJ.10136 



THE GENETIC EYE 



FAMILY HISTORY:  

IN GENETICS, THE FAMILY IS THE PATIENT 

 A comprehensive family history is an important first step 

in the analysis of any disorder, whether or not the disorder 

is known to be genetic 
 

 It can be critical in diagnosis 
 

 May show that a disorder is hereditary 
 

 Can provide information about the natural history of a 

disease and variation in its expression 
 

 Clarify the pattern of inheritance 
 

 The diagnosis of a hereditary condition allows the risk in 

other family members to be estimated, so that proper 

management, prevention and counseling can be offered 

to the patient AND the family 



Look for these Red Flags 
Family history of multiple affected members 

Onset of disease at age earlier than expected 

Condition in the less-often affected sex 

Disease in the absence of known risk factors 

Ethnic predisposition of genetic disorders 

Close biological relationship between parents 

Developmental delays 

Unexplained mental retardation 

One or more major malformations 

Recurrent pregnancy losses (>2) 

Unexpected drug reactions/responses  
http://www.nchpeg.org/index.php?option=com_content&view=article&id=59&Itemid=75 



QUESTIONS: MONOGENIC DIABETES  

1. Diabetes diagnosed before one year of age; or  

2. Type 1 diabetes and a parent or child with type 1 diabetes; or 

3. Diabetes other than Type 1 diagnosed at 30 years of age or 

less; or 

4. Type 2 diabetes diagnosed by 45 years of age, not extremely 

overweight at diagnosis, and 2 or more relatives diagnosed 

with diabetes by 50 years of age; or 

5. Diabetes along with other features, such as birth defects, 

intellectual disability, deafness or blindness; or 

6. Lean and have or have had gestational diabetes; or  

7. Diabetes suspected by your physician to be monogenic or 

unusual in some way 

 
Pollin, T., Streeten, E. (2016). A Case-Finding Approach to Screening for Monogenic Diabetes. Research Protocol. Retrieved 

from:  http://ummidtown.org/programs/diabetesendocrinology/research/clinical-trials 



Think Genomics and Drugs! 

ANY OF THESE MEDICATION  
RESPONSES at RECOMMENDED  
DOSES 

★Unexpected reactions 

★Toxicity 

★No Response 

★Limited response  

★Some decreased efficacy 

★Decreased efficacy   

Pharmacogenomics is how a person’s genomic makeup 

influences their response to drugs   

http://www.fda.gov/drugs/scienceresearch/researchareas/pharmacogenetics/ucm083378.htm 

https://www.pharmgkb.org/ 

http://www.fda.gov/drugs/scienceresearch/researchareas/pharmacogenetics/ucm083378.htm
https://www.pharmgkb.org/
https://www.pharmgkb.org/
https://www.pharmgkb.org/


DRUG RESPONSES 

http://healthyblackmen.org/2012/03/11/physicians-patients-

pills-part-i/ 

Spear B, Heath-Chiozzi M, Huff J (2001). Clinical application of 

pharmacogenetics. Trends in Molecular Medicine. 2001;7(5): 

201-204. 



CASE STUDY 

Genetics and Complex Disease 

Diabetes case Study. Retrieved from: http://www.nchpeg.org/dentistry/index.php?option=com_content&view=article&id=55&Itemid=56 

Freyre-Gonzalez, J. A. & Trevino-Quintanilla, L. G. (2010) Analyzing Regulatory Networks in Bacteria. Nature Education 3(9):24 



GENETICS AND COMPLEX DISEASE 
 Although almost every disease has a genetic component, most 

diseases are not inherited in predictable, single-gene patterns 

(dominant, recessive, x-linked). That is why most of the 

conditions that burden us from a public health perspective – 

caries, diabetes, heart disease – are called "complex."  

 Complex diseases arise from a combination of factors, including 

the interaction of multiple genes, lifestyle choices, and 

environmental exposure. 

 Although these conditions are more frequent, their patterns of 

transmission are more elusive because the disease traits don’t 

segregate neatly from generation to generation, as do single-

gene disorders.  

 Instead, complex traits aggregate or cluster within families, and it 

is difficult to predict who will be affected and how the disease will 

express itself. 
 



A DENTAL PRACTICE SERVING AN ADULT POPULATION OF 2,000 CAN 

EXPECT TO ENCOUNTER 40-80 PERSONS WITH DIABETES, ABOUT 

HALF OF WHOM WILL BE UNAWARE OF THEIR CONDITION 

 The most marked oral complications seen in uncontrolled diabetic patients 
includes: 

 periodontal disease (which is more severe and has a 

higher prevalence than that seen in the non-

diabetic), 

 xerostomia, 

 burning mouth syndrome, 

 candidiasis, 

 delayed and abnormal wound healing, 

 increased propensity to infection, 

 diminished salivary flow, and 

 salivary gland enlargement. 
 



DEBBIE 

A 40-year-old Hispanic woman who comes to you 

to replace a crown. She has never been to your 

office before, and during oral examination, you 

find periodontal disease, several canker sores, 

and a carious lesion, even though she claims to 

have excellent home care. She makes an 

appointment for a restoration the following week. 

At her next appointment, she also complains of 

xerostomia, but attributes it to allergies. 



TAKING THE FAMILY HISTORY WILL HELP PUT DEBBIE’S 

INTRAORAL FINDINGS INTO A BROADER PERSPECTIVE. 

GO THROUGH THE QUESTIONS BELOW TO CONSTRUCT 

DEBBIE’S GENETIC FAMILY HISTORY. 

 



IS DEBBIE OVERWEIGHT?  

IS THIS COMMON IN THE FAMILY?  

 



HOW LONG HAS DEBBIE HAD THESE SYMPTOMS?  

 



HAS DEBBIE OR ANYONE ELSE IN HER FAMILY 

BEEN DIAGNOSED WITH DIABETES? 



WHAT TYPE - INSULIN DEPENDENT OR NON-

INSULIN DEPENDENT?  

 



HOW OLD WERE THEY WHEN THEY WERE 

DIAGNOSED? 

 



QUESTIONS: MONOGENIC DIABETES  

1. Diabetes diagnosed before one year of age; or  

2. Type 1 diabetes and a parent or child with type 1 diabetes; or 

3. Diabetes other than Type 1 diagnosed at 30 years of age or 

less; or 

4. Type 2 diabetes diagnosed by 45 years of age, not extremely 

overweight at diagnosis, and 2 or more relatives diagnosed 

with diabetes by 50 years of age; or 

5. Diabetes along with other features, such as birth defects, 

intellectual disability, deafness or blindness; or 

6. Lean and have or have had gestational diabetes; or  

7. Diabetes suspected by your physician to be monogenic or 

unusual in some way 

 
Pollin, T., Streeten, E. (2016). A Case-Finding Approach to Screening for Monogenic Diabetes. Research Protocol. Retrieved 

from:  http://ummidtown.org/programs/diabetesendocrinology/research/clinical-trials 



ENVIRONMENTAL CONSIDERATIONS: 

 City and Country where born 

 Culture 

 Diet 

 Lifestyle  

 Occupation 

 Stress 

 Exposure to chemicals  (pesticides, insecticides, 

paints, solvents, asbestos, hair dyes, etc… 

 Tobacco Use 

 Alcohol Use 





Thank-You 
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