Fake Patient 2
Signed up for ADNI when they were originally diagnosed with MCI. Has now progressed to AD. Lots of test results including MRIs, FDG PET, PIB PET, CSF measures of tau and beta amyloid, multiple cognition tests, and range of genetic test including APOE. Prescribed Memantine
Medical Conditions
1)Hypertension
2)Alzheimer’s Disease 
3)Previous myocardial Infarction
4)Depression
5)Anxiety

Drugs
Aspirin
Atorvastatin  10mg od
Clopidogrel  85 mg od
Fluoxetine  20mg od
Diazepam 5mg bid
Carvedilol 6.25mg bid
New :
Memantine  5mg od  (initial dose)

Pharmacogenomic Association Data
CYP2C19 poor metabolizer status is associated with diminished response to Clopidogrel. The optimal dose regimen for poor metabolizers has yet to be determined. (Dosage and Administration-Pharmacogenetics) Based on Literature data, patients with genetically reduced CYP2C19 function have lower systemic exposure to the active metabolite of clopidogrel and diminished antiplatelet responses and generally exhibit higher cardiovascular event rates following myocardial infraction than do patients with normal CYP2C19 function. (Precautions-Pharmacogenetics) CYP2C19 is involved in the formation of both the active metabolite and the 2-oxo-clopidrogrel intermediate metabolite. Clopidrogrel active metabolite pharmacokinetic and antiplatelet effects as measured by ex vivo platelet aggregation assays, differ according to CYP2C19 genotypes. The prevalence of CYP2C19 alleles that result in intermediate and poor CYP2C19 metabolism differs according to race/ethinicity. (Clinical Pharmacology-Pharmacogenetics)  (From FDA)
CYP2D6 PM and EM Variants and drug exposure and risk- “population, who are known to have a genetic defect leading to reduced levels of activity of P450 2D6. Fluoxetine, like other agents that are metabolized by P450IID6, inhibits the activity of this isoenzyme, and thus may make normal metabolizers resemble "poor metabolizers." Therapy with medications that are predominantly metabolized by the P450IID6 system and that have a relatively narrow therapeutic index should be initiated at the low end of the dose range if a patient is receiving fluoxetine concurrently or has taken it in the previous 5 weeks.”
CYP2C19 Variants (Poor Metabolizers-PM and Extensive Metabolizers-EM) with genetic defect leads to change in drug exposure. “In vivo studies indicated that CYP2C19 is significantly involved in the metabolism of voriconazole. This enzyme exhibits genetic polymorphism. For example, 15-20% of Asian populations may be expected to be poor metabolizers. For Caucasians and Blacks, the prevalence of poor metabolizers is 3-5%. Studies conducted in Caucasian and Japanese healthy subjects have shown that poor metabolizers have, on average, 4-fold higher voriconazole exposure (AUCτ) than their homozygous extensive metabolizer counterparts. Subjects who are heterozygous extensive metabolizers have, on average, 2-fold higher voriconazole exposure than their homozygous extensive metabolizer counterparts.”  Diazepam

Drug Interactions and Metabolism
Cytochrome P 450 Subtype      
Subtype indicated describes the specific isoenzymes of the P450 System responsible for the metabolism of the specific drugs patient has in their profile – this data can be found in Facts and Comparisons, Micromedex, The Drug Information Handbook, and is available to prescribers – It will likely be most accurate from these sources, which are at a fee.
(graphs indicate data we need to figure out how to obtain from genetic profiling and Pharm GKB) and provide to the prescriber!)
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2C8
CLOPIDOGREL – inhibitor
CARVEDILOL - major
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2C9
CARVEDILOL - major
CLOPIDOGREL - inhibior
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2C19
DIAZEPAM - major
CLOPIDOGREL  (See notes below)
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2D6  
CARVEDILOL – unclassified substrate
FLUOXETINE  strong inhibitor
DONEPEZIL substrate
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3A4   -   
DIAZEPAM – major unclassified
ATORVASTATIN   major substrate 
DONEPEZIL substrate
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To note :
Clearance of Memantine is decreased 80% at urinary PH 8 ; use caution with medications (carbonic anhydrase inhibitors, sodium bicarbonate) which may increase urinary PH






Genetic/Biomarker Association Data
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Biomarkers for the Identification and Treatment of Dementia
Steven D. Targum, MD[image: corresponding author]

Research suggesting the involvement of glutamatergic neuronal excitotoxicity in AD led to the development and introduction of memantine, a novel NMDA receptor antagonist that has been shown to be moderately effective in AD. Memantine apparently inhibits the prolonged influx of Ca2+ ions which forms the basis of neuronal excitotoxicity and preserves the physiological function of the receptor.10
Some researchers believe memantine may have neuroprotective properties that could be disease-modifying, but there is still no clinical evidence that memantine can protect against NMDA receptor-mediated excitotoxicity
However, some recent animal studies have reported that NMDA receptor antagonists can block the uptake and internalization of β-amyloid peptide into cultured hippocampal cells and can protect against neurotoxicity associated with intracerebroventricular administration of β-amyloid in vivo.10
Additional studies exploring the potential neuroprotective, disease-modifying features of NMDA receptor antagonists are underway. Meanwhile, memantine is often used in combination with other drugs to slow the progression of AD.

















Clinical biochemistry
This Fake Patient’s Values are in the Far Right Column
[bookmark: Electrolytes_and_Metabolytess]Electrolytes and Metabolytess
	Test
	Range
	Comments

	Sodium (Na)
	130 - 145 mmol/L
	 132

	Potassium (K)
	3.5 - 5.0 mmol/L
	3.2

	Urea
	2.6 - 6.8 mmol/L
	5

	Creatinine
	50 - 110 μmol/L
	90

	Glucose (fasting)
	4.2 - 6.1 mmol/L
	5


[bookmark: Liver_function_tests]Liver function tests
	Total Protein
	60 - 80 g/L
	72

	Albumin
	30 - 50 g/L
	41

	Total Bilirubin
	2 - 14 μmol/L
	13

	Direct Bilirubin
	0 - 4 μmol/L
	4

	Alanine transaminase (ALT)
	8 - 40 U/L
	50

	Alkaline phosphatase (ALP)
	40 - 130 U/L
	120

	Gamma glutamyl transferase
	< 50 U/L
	41


[bookmark: Other_enzymes_and_proteins]Other enzymes and proteins
	Creatine kinase (CK)
	22 - 198 U/L
	81

	Aspartate transaminase (AST)
	8 - 35 U/L
	30

	Lactate dehydrogenase (LDH)
	85 - 285 U/L
	200

	Amylase
	25 - 125 U/L
	120

	C-reactive protein (CRP)
	<8 mg/L
	10


[bookmark: Other_ions_and_trace_metals]Other ions and trace metals
	Ionised calcium (Ca)
	1.15 - 1.29 mmol/L
	   
1.01    
 

	Total calcium (Ca)
	2.05 - 2.55 mmol/L
	2.41

	Copper (Cu)
	11 - 26 μmol/L
	

	Zinc (Zn)
	10 - 17 μmol/L
	


[bookmark: Lipids]Lipids
	Triglycerides
	0.4 - 2.0 mmol/L
	2.2

	Total cholesterol
	3.0 - 5.5 mmol/L
	6

	HDL cholesterol (male)
	0.7 - 1.9 mmol/L
	1

	(female)
	0.9 - 2.4 mmol/L
	

	LDL cholesterol
	2.4 - 4.0 mmol/l
	5


[bookmark: Tumour_markers]Tumour markers
	Alpha-fetoprotein (AFP)
	1-15 kIU/L
	

	CA-125
	<65 kU/L
	

	Prostate specific antigen (total PSA)
	<2.0 μg/L
	3  


[bookmark: Hormones]Hormones
	Thyroid stimulating hormone (TSH)
	0.5 - 4.7 mIU/L
	3

	Free thyroxine (FT4)
	9.0 - 24 pmol/L
	21

	Free triiodothyronine (FT3)
	2.5 - 5.3 pmol/L
	4

	Adrenocorticotropic hormone (ACTH)
	1.3 - 15 pmol/L
	6

	Cortisol (0830 h)
	250 - 850 nmol/L
	402

	Cortisol (1630 h)
	110 - 390 nmol/L
	

	Prolactin (male)
	<450 mIU/L
	

	(female)
	<580 mIU/L
	

	Testosterone (male)
	8 - 38 nmol/L
	

	(male prepuberty)
	0.1 - 0.5 nmol/L
	

	(female)
	0.3 - 2.5 nmol/L
	


[bookmark: Haematology]Haematology
[bookmark: Red_blood_cells]Red blood cells
	Haemoglobin (Hb) (male)
	130 - 180 g/L
	130

	(female)
	115 - 160 g/L
	Sex difference negligible until adulthood.

	Haematocrit (Hct) (male)
	0.38 - 0.52
	

	(female)
	0.35 - 0.47
	

	Mean cell volume (MCV)
	80 - 98 fL
	81

	Mean cell haemoglobin (MCH)
	26 - 34 pg
	31

	Red cell count (male)
	4.5 - 6.5 x1012/L
	5

	(female)
	3.8 - 5.8 x1012/L
	

	Reticulocytes
	10 - 100 x109/L
	20

	Erythrocyte
sedimentation rate (ESR)
	
	14


[bookmark: White_blood_cells]White blood cells
	Total white blood cells
	4.0 - 11.0 x109/L
	6

	Neutrophil granulocytes
	2.0 - 7.5 x109/L
	5

	Lymphocytes
	1.0 - 4.0 x109/L
	2

	Monocytes
	0.0 - 0.8 x109/L
	0.4

	Eosinophil granulocytes
	0.0 - 0.5 x109/L
	0.4

	Basophil granulocytes
	0.0 - 0.2 x109/L
	0.1


[bookmark: Coagulation]Coagulation
	Prothrombin time (PT)
	7 - 10 s
	10

	INR
	0.8 - 1.2
	1

	Activated partial thromboplastin time (APTT)
	29 - 41 s
	

	Thrombin clotting time (TCT)
	11 - 18 s
	

	Fibrinogen
	1.8 - 4.0 g/L
	3

	Bleeding time
	2 - 8 minutes
	6


[bookmark: Immunology]Immunology
	Antinuclear antibodies (ANA)
	
	Not Indicated

	Extractable nuclear antigen (ENA)
	
	Not Indicated
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