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Adapted from Schork 2015
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More common

Body aches or pain

e congestion

e cough

« difficulty with moving
e dry or sore throat

o headache

» hoarseness

¢ painin the joints

e runny nose

« tender, swollen glands in the neck
« trouble swallowing

« voice changes

Rare

o Dark-colored urine

o fever

muscle Ccramps or spasms

muscle pain, stiffness, tenderness, wasting, or weakness

e unusual tiredness or weakness

Incidence not known

o Abdominal or stomach pain
« clay-colored stools

« skinrash

« unpleasant breath odor

» vomiting of blood

« yellow eyes or skin

Source: https://www.drugs.com/sfx/rosuvastatin-side-effects.html

Less common

Accidental injury

accumulation of pus, swollen, red, or tender
area of infection near a tooth

acid or sour stomach

arm, back, or jaw pain

belching

bladder pain

bloated or full feeling

bloody or cloudy urine

blurred vision

burning feeling in the chest or stomach

burning, crawling, itching, numbness,
prickling, "pins and needles", or tingling
feelings

chest pain or discomfort

chest tightness or heaviness

chills

constipation

depression

diarrhea

difficult or labored breathing
difficult, burning, or painful urination
discouragement

dizziness

dry mouth

excess air or gas in the stomach or intestines
excessive muscle tone

fast, irregular, pounding, or racing heartbeat
or pulse

fear
feeling faint

feeling of constant movement of self or
surroundings

feeling of warmth or heat
feeling sad or empty
flushed, dry skin

flushing or redness of the skin especially on
the face and neck

fruit-like breath odor
general feeling of discomfort or illness

heartburn

increased hunger
increased thirst

increased urination
irritability

itching skin

lack of appetite

lack or loss of strength
lightheadedness

loss of appetite

loss of consciousness
loss of interest or pleasure
muscle tension or tightness
nausea

neck pain

nerve pain

nervousness

pain or swelling in the arms or legs without any

injury

pain or tenderness around the eyes and
cheekbones

pain, swelling, or redness in the joints
pale skin

passing gas

pounding in the ears

sensation of spinning

« shivering

slow heartbeat

« sneezing

stomach pain, discomfort, tenderness, or
upset

stuffy nose
sweating

swelling of the hands, ankles, feet, or lower
legs

trouble concentrating

trouble sleeping

« unexplained weight loss

unusual bleeding or bruising

vomiting
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How to make a “crystal ball”

Step 1: Collect information/data on the patients

Step 2: Come up with a good way to combine
that data and make predictions



Step 1: Collect information/data on the patients

Clinical factors

Genomics

Transcriptomics @}

Proteomics

Metabolomics

e Lipidomics
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Epigenome

Transcriptome

Proteome

Metabolome

= SNP
= CNV
= L OH
= Genomic

rearrangement
= Rare variant

= DNA methylation

= Histone modification

® Chromatin
accessibility

" TF binding

= Gene expression
Alternative splicing
= Long non-coding
RNA

Small RNA

miRNA

= Protein expression
= Post-translational

modification
= Cytokine array

= Metabolite
profiling in serum,
plasma, urine, CSF,
etc.

Molecular readouts

Phenome

Diabetes

Height

» Cancer

Psyciatric disease

Obesity

Adapted from Ritchie et al., 2015



Step 2: Come up with a good way to combine that data and make predictions
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Image sources: http://phdp.github.io/posts/2013-07-05-dtl.html, https://pixabay.com/en/computers-keys-rays-1420200/

Machine learning
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http://phdp.github.io/posts/2013-07-05-dtl.html

Input: Movies Mark has watched

Output: Movies Mark will like

N ET I: I_ | x S v~ Just for Kids ~ Your Queue Personalize DVDs ~ Movies, TV shows, actors, directors, genres

Instantly

Recently Watched Top 10 for Mark

Popular on Netflix
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Clinical factors

Genomics
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Who will respond to therapy?

Input: Omics data

Output: Response to therapy



Which patients with type 2 diabetes
should get which treatment?



Complex disease with
unknown cause

Prevalence
415 million in 2013 Defined by dysregulation
642 million by 2040 of sugar metabolism
Type 2 diabetes
Can lead to blindness,
Higher risk with dementia, need for
overweight, smoking, dialysis...
sedentary lifestyle,
unhealthy eating habits, Leading cause of non-

and genetics traumatic amputations



Nguyen & Varela 2016

Gastrojejunal
anastomosis

Gastric
pouch

Pancreas

Biliopancreatic
limb

Jejuno—jejunal
anastomosis

Lifestyle change Medication Bariatric surgery

Image sources: https://www.everydayhealth.com/type-2-diabetes/guide/treatment/



For whom can bariatric surgery be
a treatment for type 2 diabetes?
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Nguyen & Varela 2016

Who will respond to therapy?

Image sources: http://www.hormone.org/questions-and-answers/ZDlZ/bariatric-surgg, http://www.bariatriccarecenter.com/maintain-weight-loss-after-Bariatric-Surgery-california.htm



http://www.hormone.org/questions-and-answers/2012/bariatric-surger
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Image sources: http://soonerorlighter.bangordailynews.com. Nguyen & Varela 2016
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http://soonerorlighter.bangordailynews.com/
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Input: Information about the patient

Output: Response to therapy
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