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Some of this talk was made better (I think) by using AI 
I am responsible for all the content 





What we will try to cover today
What I do


Philosophical thoughts

Shared decision-making

Using guidelines and moving beyond them

Dealing with uncertainty in medicine and legal stuff

Communicating with patients about evidence - as part of shared decision-making

Antibiotic common sense

Using VERY low doses

Reducing lab test stress

Cool AI stuff



What you will do today
PLEASE

Interact as much as you want

Ask questions

Challenge the ideas if you like

Bring up concerns for sure

Bring up other ideas - you may have better ones



General BS

Social Media BS

Nutrition BS

Medical BS

Medical BS

BMJ - 25 years ago



Insulin/sulfonylureas lowered A1c by 0-7-1.2%

Difference in retinal photocoagulation (2.4%) and NOTHING else

Insulin/sulfonylureas lowered A1c by the same amount as metformin

Only metformin showed a difference in macrovascular events (5-7%)


but no microvascular differences

10 year trial



“We’ve shown something here” bias
“The result we’ve all been waiting for” bias

“Just keep taking the tablets” bias
“What the hell can we tell the public?” bias

“If enough people say it, it becomes true” bias

“We believe that these cases illustrate the principle that interpretations of clinical trial results 
are often neither objective nor value-free. Rather, researchers, authors, and editors are highly 

susceptible to interpretive biases”



Since 2009 
~410 to-date


Each sent to ~40K people

Tools For Practice

https://cfpclearn.ca/tools-for-practice-library

Since 2008 
~610 to-date


5K-10K

listens/month

BS Medicine Podcast Simplified CVD 
Decision Aid

Over the last year  
170K users

https://decisionaid.ca/cvdhttps://therapeuticseducation.org

2023 
175K+ downloads


     Total accesses for all 5 guidelines: ~3/4M


Simplified Lipid 
Guideline

https://www.cfp.ca/content/69/10/675300 word primary-care synopses



You are not alone!
Clinicians in many health services around the world  
(at least in resource well off countries like US UK Europe Canada)

are feeling under pressure…to do more and more 

To follow myriads of guidelines often written for other contexts

To meet increasing expectations from the public/health management/ regulators

To manage personal expectations of being “a perfect clinician” and “getting it 
right every time”

To work with IT systems for extensive record keeping, without time allocated for 
this work. 


The result .. many clinicians are unhappy  - clinical work 
is becoming less satisfying for all/many people

TOPICS

Workload 

Continuity

Lab tests 

Lifestyle advice

Access to good evidence

Litigation

Screening



GUIDELINE PRINCIPLES  
No financial conflicts of interest

Primarily written by primary care clinicians

Thorough systematic review of the evidence by PEER using the GRADE 
framework

Guideline Committee uses the review of evidence to create the guideline

We focus on shared decision-making 

We have discussion thresholds, NOT treatment thresholds

Always provide decision aids/calculators that give the benefit/harm numbers 
in absolute terms and always provide patient information sheets  

¬
https://decisionaid.ca/cvd/

Published in Canadian Family Physician 

NEW



CVD decision aid

https://decisionaid.ca/cvd/



Diabetes

https://decisionaid.ca/diabetes/

DRAFT



Heart Failure



AVAILABLE NOW  
ON AMAZON

nutritionproposition.com 

The Only Nutrition Book That 
Won’t Tell You What To Eat!! 

But It Will Tell You What We Know 
And Don’t Know About Food



J McCormack - The 60+ Year Nutritional Cold War: Looking 
towards a truce - a three-part miniseries. 

Sensible Medicine Substack 
RFK - Secretary of the U.S. Department of Health and 

Human Services

“ultra-processed foods are a 
primary cause of chronic disease” 


“UPFs are ‘poison’”

“If you are eating less than 30-40% UPF and you 
enjoy what is presently being called UPF, 


great - eating should be a joy.”

“when it comes to UPF, sugar-sweetened 

beverages and processed meat are the main, if not 
the only, subtypes associated with significant 

health problems.”



“When you believe in things

That you don't understand,


Then you suffer,

Superstition ain’t the way”


Stevie Wonder 1972



Tips I’ve Learned 
Know what the ballpark chance of an event happening if you don’t treat - and then if you do 
For non-acute conditions, 1/4 of the highest doses typically gives you 70-90% of the effect of the full dose - 
sometimes even 1/8 the dose - and you get all the placebo effect - the same applies to nutrition and activity

Doing shared decision-making is, in general, MUCH more rewarding than following guidelines 

Don’t use words to describe risk - WORDS are NOT evidence

Don’t care if your patient takes a medication or not, just care that you know if they do or don’t 
Over 30 years, <1/10 of people will benefit from treating either BP, lipids, or glucose

You will rarely (<1/10 patients) have an impact on lifestyle changes/decisions people make

Most (95%) new drugs are NO BETTER than what we already have

14 of the 20 most “valuable” medications we have were released before 1970 
Many older antibiotics are still useful for community acquired infections - penicillin, amoxicillin, doxycycline, co-trimoxazole 

Don’t keep taking the antibiotics - stop once you feel better for 2-3 days 
Most “chronic” lab test results need to change by at least 10-30% before you can say they have changed

AI is REALLY USEFUL and REALLY GOOD when it comes to evidence - if you ask the right questions



My Simple Philosophy on Treatments
These sorts of terms are uniformly uninformative - 
allopathic, conventional, mainstream, Western medicine, 
complementary, alternative, integrative, naturopathy, 
Chinese medicine, natural, homeopathy, herbal

We all treat people with “things” - oral/IV/IM/topical, 
nutrition, surgery, talk, physical manipulations etc


I don’t care HOW treatments work,  I 
care IF treatments work





TI Letter #138

The proportion of people over 65  
taking prescription medications
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Everyone of these products contains the exact same single medication

Diphenhydramine - an antihistamine first released in 1946. 


No wonder consumers get confused. 
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INFANT COUGH/COLD PRODUCTS 
Still available for 4-6 y/o+



“Trials are lacking for children under 12, who carry the highest burden of common colds” 
“A small number of trials report contradictory results for decongestants and antihistamines 

on nasal symptoms and safety in children”
“Some products that contain decongestant may improve nasal symptoms in children, but 

their safety, especially in young children, is unclear”

BMJ 2018 https://www.bmj.com/content/363/bmj.k3786

Not if <1 year old



Sudafed PE, Vicks Nyquil, Sinex Nighttime 
Sinus Relief, Benadryl Allergy Plus 

Congestion, Tylenol Cold + Flu Severe 
Medicine, Walgreens Sinus Relief Congestion 
Day Caplets, and Mucinex Sinus-Max Severe 

Congestion Relief Caplets, among others.

Sep 13, 2023









Patented Medicine Prices Review Board. Annual report 2022

Figure 1. Percentage and Number of New Patented Medicines Reviewed, by Therapeutic Benefit

87% 
9% 
2% 
3%



Medication Indication Made/Patented
Morphine (oral, parenteral) Pain 1827
ASA Pain 1899
Epinephrine Hormone 1904
Insulin Hormone 1920
Diphenhydramine (oral, topical, parenteral) Antihistamine 1946
Dexamethasone (oral, topical, inhaler, Steroid 1957
Levothyroxine Hormone 1958
Birth control pill Contraception 1960
Metronidazole (oral, topical, parenteral) Antibiotic 1960
Furosemide (oral, parenteral) HF 1962
Lorazepam (oral, parenteral) Anxiety 1963
Doxycycline (oral, topical, parenteral) Antibiotic 1967
Salbutamol (inhaler, oral, parenteral) Asthma/COPD 1968
Metoprolol (oral, parenteral) HF/angina/PostMI 1969
Amoxicillin/clavulanate (oral, parenteral) Antibiotic 1985
Omeprazole (least expensive PPI) Heartburn 1989
Fluconazole (oral, topical, parenteral) Antifungal 1990
Losartan (least expensive ARB) CVD risk/HF 1995
Quetiapine Antipsychotic/ 1997
Polyethylene glycol Laxative ??

Average year
of “patenting”

1956

2 -1800s
1-1900s
1-1920s
1-1940s
3-1950s
7-1960s
2-1980s
3-1990

Our Top 20 Medications by “patented” year



Shared Decision-Making



Are

You

!@#$%

Kidding
ME!



“in the vast majority of circumstances, the only outcome of relevance for EBP 
is to measure whether a shared decision was made”

doi:10.1136/ bmjebm-2018-110922



Communicating with patients on health care evidence. 
Discussion Paper, Institute of Medicine, Washington, DC  2012

Satisfaction is linked to shared decisions



Where SDM may not work
In most societies there are laws that prevent certain harm from occurring, where mental incapacity 
or strong personal beliefs may threaten the well-being of others


1. Jehovah Witness’ refusal to transfuse blood to those in dire need


2. involuntary detention for psychiatrically unstable patients who risk harming themselves or 
others


3. surrogates are asked to make decisions for those people truly unable to consent to treatment in 
immediate life-threatening situations


4. smoking bans that lead to important reductions in morbidity and mortality


5. an intriguing example that some would consider an important exception is mandatory 
vaccination with the potential of herd immunity. In this case, a shared-decision not to be 
vaccinated for a transmissible disease could lead to inherent harm of others. 

2018



Its not that difficult 
If you know the ballpark evidence



Knowing, and being able to use, the
best available evidence is…

rewarding

interesting

enjoyable

empowering

fun



Clinical Medicine Vol 2 No 6 November/December 2002

Belief about 
benefiting from 
their CVD drug over 
the next 5 years


~70% 
ABSOLUTE  
BENEFIT 

Actual 
Benefit

What 
~25%  
need

What 
~50%  
need

What 
~75%  
need

Similar for fracture benefit 
Osteoporos Int 2012;23:2135–40

What They Believe

Patient Expectation’s are NOT close to what we can offer





All of this is 
exacerbated by 


The 
Magnitudinous 

Problem



AVOID
Misleading Terminology

“Significant”
“Use with caution”

“Use with extreme caution”
“Monitor closely”

“High risk”
“Very high risk”

“Really !@#$% high risk”



What is "High Risk" 
%

 o
f r
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0

10

20

30

40

Chance of a heart attack in the next 5 years (%)
1-3 4-5 6-10 11-20 21-30 31-40 41-50 51-75 76-100

Clinicians
Patients

A 60 y/o, male, smoker, diabetic,  
SBP 180, total cholesterol 7.2 mmol/L 

5-year risk of heart attack PLUS stroke is at most ~ 25%

25%



The Magnitudinous Problem

All these words likely mean something different to everyone

More 
Increased 
Reduced 
Improved 
Decreased 
Higher 
Lower 
High 
Low 
Significant 
Less 
Fewer 
Worsened 

Better 
Worse 
Greater 
Uncommon 
Superior 
Rare 
Smaller 
Larger 
Least 
Common 
Quicker 
Slower 
Important 

Considerable 
Strong 
Moderate 
Minor 
Big 
Unimportant 
Huge 
Tiny 
Inferior 
Lesser 
Small 
Bigger 
Major 

Severe 
Weak 
Strong 
Different 
Faster 
Shorter 
Longer 
Shortened 
Lengthened 
Extreme 
Unlikely 
Short 
Many/Most

Convey a story but not 

really the evidence/

numbers





Examples that probably 
 require quantification clarification

Your salary will be INCREASED


You will be getting a SHORT jail sentence


You have an UNLIKELY chance of getting an STD 

You have a SIGNIFICANT chance of a heart attack


A SMALL tube will be placed a CONSIDERABLE distance into your rectum



Numbers are essential, BUT they can also be misleading

When you see/hear 
CVD benefit
NUMBERS

greater than 10% 
they are almost always 

relatiove numbers and these 
can be

misleading unless 
they are put into 

the proper context 



NONE of 
these are 

DRUG 
COMPANY 

ads!

These #s are 
all relative 

and all 
misleading



European Commission
very common (> 10%) 

common (1 -10%)
uncommon (<1%)

rare (< 1/1000)
very rare (< 1/10,000) 

J Gen Intern Med 2021;36:3820–9

Using Words to Communicate Harms

NOT EVEN CLOSE

NOT EVEN CLOSE



1966 
One of the first 

blood pressure trials
Avg BP = 200/110 mmHg

Lancet 1966;2:1148-50



Low

Moderate

Intermediate

Very high

Desirable

Optimal

Nearly optimal

Borderline high

High to very high
Low to moderate 

Moderate to high 

High

THESE 
“CATEGORIES” 
ARE BASICALLY  

MADE UP

Normal
High Normal



American Association of Clinical Endocrinology Consensus Statement: Comprehensive Type 2 
Diabetes Management Algorithm - 2023 Update

If your risk is 0% you 
are at “high” risk?





CNN April 24 2026



The  
Fickle Nature  

of  
Chronic “Disease”  

Guidelines



No 

coronary heart disease

Developed

coronary heart disease

Ann Intern Med 1964;61:888-99

The 
association 


between

cholesterol 

and 

heart disease

AGE

is the biggest 

risk factor

Then 

SEX

and 

SMOKING

The  
Wish
The  

Reality

Risk Factor Context



From 2008 to 2015 
20 LARGE TRIALS IN A ROW SHOWED NO BENEFIT FROM 

CHANGING A SURROGATE MARKER  
5 cholesterol trials 

8 diabetes/glucose trials  
4 blood pressure trials 

3 general risk reduction trials

FINALLY!!!!!2015 
1) EMPA-REG OUTCOME (empagliflozin) -1.6% ⬇ over 3 years 

2) LEADER (liraglutide) - 1.8% ⬇ over 4 years 

3) SPRINT (120mmHg vs 140mmHg) - 1.6% ⬇ (CVD) over 3 years but also 1.8% ⬆ (Kidney) 
4) HOPE 3 - statins YES, BUT blood pressure no benefit 
5) FOURIER - 1.6% ⬇ over 2 years BUT $15,000/year 

BUT!!!!! 
1) ACCELERATE (evacetrapib - increased HDL (130%), reduced LDL (40%) - no CVD benefit

LIPIDS
AIM-HIGH, HPS2-THRIVE (niacin)

ACCORD (fibrates)
dalOUTCOMES (dalcetrapib)

STABILITY (darapladib)

DIABETES
ACCORD,  ADVANCE,  VADT 
(aggressive A1c lowering)
ROADMAP (olmesartan)
ORIGIN (insulin)
SAVOR-TIMI 53 (saxagliptin)
EXAMINE (alogliptin)
ALECARDIO (aleglitazar)

•

BLOOD PRESSURE
ALTITUDE (aliskiren)

VALISH,  AASK,  ACCORD 
(aggressive BP lowering)

GENERAL
ACTIVE (irbesartan/afib)
CRESCENDO (rimonabant)
VISTA-16 (varespladib)



“Unfortunately, depending on how their reliability is 
measured, up to 50% of guidelines can be 
considered untrustworthy. This carries serious 
consequences for patients’ safety, resource use and 
health economics burden.”

EBM 2017;22:1-3



421 CPGs (July 2011-August 2017) for the management of 
common non-communicable disease in primary care 

24% were rated as high quality 
lowest median domain scores 

applicability (22%) and rigour of development (33%)

Heart disease 
Lung disease 

Diabetes 
Osteoporosis 
Depression 

Osteoarthritis 
Dementia 

GERD 
BPH



Typically “evidence-based” guideline recommendations 
are not based on “solid” evidence  

EVIDENCE 
LEVEL Cardiology Infectious 

disease Endocrinology

1 or A
based on RCTs 11% 14% 6%

3 or C
based on opinion 48% 55% 35%



Guideline sponsorship
2009 - 2,300 guidelines in the National Guideline Clearinghouse 

Guideline development  

41% - medical speciality societies 

22% - government agencies/nonprofit  

17% - professional associations 

9% - disease specific societies 

4% - independent expert panels

http://www.ncbi.nlm.nih.gov/books/NBK22928/

at least 2/3 are 
being developed  
by groups with 

a clear potential for 
important biases



Only ~50% of these guidelines had a statement expressing 
the importance of shared decision-making

~2700 medication recommendations  
only 6% incorporated shared decision-making 

only 3% explicitly and impartially recommended shared decision-making

JAMA Network Open. 2023;6(9):e2332793. doi:10.1001/jamanetworkopen.2023.32793

Looked at 65 cardiovascular guidelines from 2012-2022 
American College of Cardiology, Canadian Cardiovascular Society, and European Society of Cardiology



“But, the problem isn’t just bad guidelines. 
It’s that good guidelines can disagree.”



Hey, watch me pull a  
treatment threshold  
out of my butt!

GUIDELINE WRITERS



Guideline Differences 2017/2015 ACC/AHA 2023 ESH 2025 Canada
Hypertension Definition ≥ 130/80 ≥ 140/90 ≥ 130/80
Optimal <120/80
Normal < 120/80 120–129/80–84
High normal (used to be prehypertension) 130–139/85–89
Elevated 120–129/<80
Stage 1/Grade 1 130–139/80–89 140–159/90–99
Stage 2/Grade 2 ≥ 140/90 160–179/100–109
Grade 3 ≥ 180/110

Words and Hypertension 
Varying Word Definitions



2025 Primary Care Hypertension Guidelines - CMAJ 

THE BAD 
No information/evidence provided that would allow you to discuss the 
patient specific benefits and harms of treatment with the patient

The values and preferences sections primarily and almost exclusively focus 
on the values and preferences of the committee rather than the values and 
preferences of patients

THE GOOD 
A uniform hypertension definition and 
diagnosis approach, emphasizing 
healthy lifestyle changes and a 
manageable document size (16 pages) 
are useful improvements. 

 Single definition hypertension

BP ≥ 130/80 mm Hg



“Clinicians should aim to achieve an HbA1c level between 
7% and 8% in most patients with type 2 diabetes” 

Because of harms - primarily internists 

“An A1C level of ≤6.5% is considered optimal if it can be 
achieved in a safe and affordable manner, but higher targets may be appropriate for 

certain individuals and may change for a given individual over time.” 
Because of benefits - primarily endocrinologists



Tight control of A1c 
Tight typically = getting to an A1c of less than 7% versus staying between 7 and 8% 

before SGLT2 and GLPs
At least 5 trials looked at tighter control 
NO impact on patient-important microvascular risks (kidney, eye, or sensory outcomes/neuropathy) 

YET - 77%–100% of published statements  and 100% of guidelines endorsed microvascular benefit 

NO effect on all-cause mortality, cardiovascular mortality, or stroke BUT a consistent 15% relative risk 
reduction of nonfatal MI

YET - between 2006 and 2008 47%–59% of statements endorsed the benefits - also after 2008 
(ACCORD) still 21%-36% endorsed a macrovascular benefit

Circ Cardiovasc Qual Outcomes 2016;9:504-512

Glucose

Continuous monitoring



2019 ESC/
EAS

2022 
USPSTF

2019 ACC/
AHA

2020 
VA/DoD 2021 CCS

2016  
Simplified 

Lipid 
Guidelines 

Estimate 

CVD risk SCORE ACC/AHA risk 

estimator 
ACC/AHA risk 

estimator

FRS, ACC/AHA 
10-year risk 
estimator

Framingham risk 
score or Cardiac 
Life Expectancy 

Model

Choose your 
risk calculator

LDL 
targets

YES 

statins based on LDL 


(level varies depending on 
CVD risk)

NO 

statins based on risk 

threshold

YES 

statins based on LDL 


(level varies depending on CVD 
risk)

NO 

statins based on risk 

threshold

YES 

statins based on LDL 


(level varies depending on CVD 
risk)

NO 

statins based on shared


decision-making

Treatment Threshold Wars

LIPIDS 
6 different guidelines



JAMA 2023;329:1078-1087
April 4, 2023

LODESTAR

Treat-to-Target (~50%/40% on high/moderate intensity statin, 20% ezetimibe )  
High-Intensity Statin (~90% on high intensity statin, 10% ezetimibe) 

What the authors said



ONLY ONE high dose difference - atorvastatin - liver dysfunction (3x AST/ALT) - 2% vs 1%

Do higher doses of statins cause more side effects?



JAMA Cardiol. 2022;7(8):836-843. doi:10.1001/jamacardio.2022.1876

So choose 
whatever  
guideline 
matches 

your beliefs



Typical GRADE Statin Recommendations
THE NUMBERS THE RECOMENDATION THE GRADE DEFINITION

10-year  
CVD risk %*

Absolute statin 
benefit over  
10 years**

Primary/Secondary Typical 
Recommendation

Typical GRADE 
recommendation  

language

Phrases used to 
describe 

recommendation

5 ~1-2% Primary prevention Conditional/weak “Not all 
individuals will be 

best served”

“The majority of

individuals would

want but many


would not”10 ~3% Primary prevention Conditional/weak

15 ~4-5% Primary/secondary 
prevention Conditional/Strong

20 ~5-6% Secondary 
prevention Strong

“Most or all 
individuals will be 

best served”

“Most individuals

would want and


only a small 
proportion would 

not want”

30 ~8-9% Secondary 
prevention Strong

40 ~10-12% Secondary 
prevention Strong

* GRADE does not have explicit risk thresholds

** assuming 25% relative benefit



Guidelines would be awesome if they…
Were developed primarily by, and definitely for, the people 
that ultimately end up using them 

Were a credible synopsis of the best available evidence 
presented in a way that clinicians could easily access and 
interpret 

Allowed patient values and preferences to be taken into 
account



I’ve done this to you 

SO NOW WHAT??





Dealing with blood pressure, lipids 
(cholesterol) and glucose (diabetes) 

Can be a LOT simpler than you might think

MY GOAL FOR YOU 
GREATER understanding

LESS worry

LESS monitoring

LOWER doses

FEWER side effects

LOWER cost

The realization that it’s all YOUR 
PATIENT’S decision, NO ONE ELSE’S 

Risk, Worry, Fear, Heart attacks, 
Strokes, Death, Quality of Life 

Drugs, Treatments, Testing,  
Doctor visits, Labs



Ballpark Lifetime Risks 
These are the starting points for a person’s risk

Lifetime 

Risk

CVD

2/3 heart, 1/3 brain 

Cancer

Developing Dying 

From Developing Dying 


From

Men ~50% ~25-30% ~40% ~20%

Women ~30-35% ~20-25% ~40% ~20%

Other Risk of Death - Accidents 10%, Respiratory 10%, Alzheimer’s 5%, Kidney, Liver



Blood pressure, lipid, and glucose numbers  
are simply 

a measure of  
3 of Risk Factors 

Some call these conditions chronic diseases - but this is misleading  

Other key Risk Factors 
Age, Smoking, Sex, and Family History

Risk Factors

RISKS - death/heart attacks/strokes/kidney problems



So here are the “NUMBERS” you should know
100 people on a medication 

daily for 10 years

100 get the cost and 
inconvenience

100 people take a 
medication daily 

for 10 years for their 

 “HIGH” blood 
pressure/cholesterol/
glucose

At most,

5 get a 
clinical 
benefit

100 get the 
inconvenience 
and cost

5-10 won’t  
tolerate them

Almost all will get a 
decrease in their 

“measurable numbers”

BP, cholesterol, glucose

5 out of  
100 get a benefitAt least 95 

get no CVD 
benefit

5-10 won’t tolerate them



CVD decision aid

https://decisionaid.ca/cvd/



They Aren’t Actually Sick 
A condition vs a disease

When these numbers are “high” we often refer to them as chronic “diseases” 

HOWEVER - in general, people with:

“high” blood pressure have NO symptoms

“high” cholesterol have NO symptoms

Type 2 diabetes (“high” glucose) - most have NO symptoms (unless your glucose is really 
high then you might experience peeing more frequently, increased thirst, feel tired, recurrent skin/bladder infections) 

A much more informative way is to think of these simply as RISK factors 
Importantly 
1) it’s difficult to make a person with no symptoms feel better

2) if your blood pressure and/or cholesterol and/or glucose was ZERO, you would be DEAD

Silent Killers



Reframe What You Think About Numbers 
Blood pressure, lipids, and glucose

What doesn’t matter as much
What Really Matters

142/92

mmHg

123/81

mmHg

7% 

A1c

7.3%

A1c

8.5%

A1c

174/98

mmHg

150 

mg/dL

1.2 

mmol/L

190

mg/dL

3.1 

mmol/L

SBP LDL HDLDBP A1c

141 

mg/dL

QUALITY OF LIFE
Reduced chance

of heart attacks

Minimize 
testing

Minimize 

cost

Minimize 
inconvenience

Minimize

side effects 

Reduced chance 
of strokes

Minimize 

worry



ABSOLUTE Benefit on CVD risk over 10 years 
 Typically based on a 10-year risk of 15% 

PRIMARY PREVENTION 
SBP 180 ~ 4-5%

SBP 160 ~ 3-4%

SBP 140 ~ 2-3%

SBP 130 ~ 1-2%


Statins (primary) ~ 2-3%

*Statins (post MI) ~ 5–6% - high dose + ~ 2%*


A1c 8% - insulin, SU, DPP4 ~ 0%

A1c 8% - SGLT-2, GLP ~ 2% - SGLT-2 for renal ~ 1-2%


If A1c 10% ~ 3%


A fib - DOACs ~ 2-3% PER YEAR (for stroke only)

THE GOLDEN RULE 
BENEFIT NEVER  >10% 

Mainly LESS than 5% 

Typically AROUND 2-3% 

 Often as LOW as 1%



Treatments that have decent evidence of benefit  
in people who have never had a cardiovascular event

Lifestyle and their 
relative benefits* Medications and their relative benefit*

Lifestyle Heart attack/
stroke benefit

Blood 
pressure

Heart attack/
stroke benefit Lipids Heart attack/

stroke benefit Glucose
Heart attack/
stroke/kidney 

benefit
Mediterranean 

diet 30%⬇ Salt 
substitute


75%Na/25%K
10-15%⬇ Statins


lower dose 25%⬇ Metformin ? only 1 trial

Moderate 
physical 
activity

25%⬇ Thiazide

 lower dose 25%⬇ Statins


higher dose 

an extra

10 %⬇

SGLT2’s

** 15%⬇

ACE/ARB

lower dose 25%⬇ Ezetimibe

** 5%⬇ GLP’s

** 15%⬇

Betablockers, 
calcium channel 

blockers 

Some but less 
than those 

above

PCSK9 
Inhibitors


**
15%⬇

Sulfonlyureas 

Insulin 

DPP4s

0%

*Regardless of their effect on the specific risk factor and all numbers are rounded 
** Much, and in some cases all, of the evidence is in secondary prevention





 The ONLY GUARANTEED RISK  
is Treatment Burden 

TREATMENT BURDEN 
AFFECTS EVERYONE 

Health care visits

Dietary restrictions


Taking pills

Side effects

Lab visits

Measuring

Worrying


Costs

Inconvenience



https://www.cfp.ca/content/69/10/675

Discussion Thresholds  
NOT  

Treatment thresholds



10-20 years

1 year

10 years

5 years
10 years

5 years

The Benefit/No Benefit Zone
   FOOD

PREVENTION MEDICATIONS

THE ZONE

OF PEOPLE WHO GET

NO BENEFIT

TREATMENT MEDICATIONS



The Elephant In The Room I’ll get sued if I don’t 
follow guidelines



“Standard of Care” 

and follow 


Clinical Practice Guidelines
May or may not follow 


Clinical Practice Guidelines



“Clinical practice guidelines, however, are designed 
to improve care, not to define standard care. They 

can also limit physician autonomy, impose rules that 
are adopted mainly to avoid litigation risk, and may 
be developed by physicians with relevant financial 

conflicts. In our view, courts should exclude 
clinical practice guidelines from evidence of the 

standard of care or of its breach.”

Clin Orthop Relat Res (2020) 478:23-25



Patient Educ Couns (2011), doi:10.1016/j.pec.2011.02.004

“the number of patients who prefer 
participation has increased over the past 

three decades so that the majority of 
patients prefer to participate in decisions”



“Many of the preferences expressed by the clinicians and lay people 
in this study are at odds with recommendations in guidelines”

BMJ 2003;327:841 

77% of doctors would recommend treatment 
21% of our patient cohort would consider treatment justified

Osteoporos Int 2012;23:2135–40



“There is insufficient evidence to determine whether or 
not shared decision-making and the use of decision 

support interventions can reduce medical malpractice 
litigation. Further investigation is required.”



Two or more reasonable treatment or screening options

Shared decision-making model Defensive medicine model

Choice made does NOT 
MEET the “standard of care”

Choice made MEETS 
the “standard of care”

Choice made MEETS the 
“standard of care”

Choice made does NOT 
MEET the “standard of care”

Discussion  
NOT 

documented 

Discussion  
documented  

in notes

Decision 
aid used

No medico 
legal 

protection

Plaintiffs lawyer argues risks and 
benefits should have been discussed

Medium 
risk

Low 
risk

Discussion  
NOT 

documented 

Discussion  
documented  

in notes

Decision 
aid used

Low to 
medium

risk

Low to 
medium

risk
Low 
risk

Low 
risk

No medico 
legal 

protection

ADVERSE OUTCOME OCCURS



Reducing litigation risk 
2 THINGS to DO

Shared decision-making model

1) Use a decision aid 

2) Document decision
Low 
risk



Litigation anxiety, particularly in the context of the INEVITABLE uncertainty inherent 
in clinical practice, can be paralyzing and demoralizing for many clinicians.

CANADA 
INVOLVED IN A LAWSUIT 
In Canada ~1%/yr  

~2% in the USA

32% in career to date


Emerg med and Surgery 45-50%

Radiology 40%

Primary care 32%


8 out of 10 the physicians 
ultimately prevail

UK 
GMC REFERRALS 
2-3% get an enquiry/year

85% - are closed immediately

2% of the 85% - end up in a 
tribunal

25% of those 2% - get struck off 
or suspended


So 1 in 1,800 go to a tribunal/yr

1 in 7,000 get struck off or 
suspended/yr 



Top Tips 
Many complaints arise from poor communication and perceived lack of caring 
rather than lack of knowledge or failure to stick to guideline


Improved consultation listening and explaining skills across the board increases 
clinical accuracy, increases trust and reduces litigation


Complaints about medications… more because of too much medication, poor 
monitoring, etc not the other way around


Be clear about informed conversations with patients about drugs, remembering to 
review and stop treatments, and adjust dose to the lowest that works



Top Tips 
Complaints about delayed diagnoses… ask “what else is this likely to be based 
on what I know right now?”


Build continuity by ensuring you know the results of your own tests, 
investigations and referrals


When things are vague or unclear be curious…what is going on for this 
person? Debt, domestic abuse, gambling, alcohol problems may present very 
indirectly. 


Explain your clinical reasoning to patients so they know your thinking and you 
can work things out together



Top Tips 
MANAGE your litigation anxiety by frequent informal discussion with colleagues to keep things in 
perspective about what a reasonable clinician does (not a perfect one!!).


Document appropriately with your thinking clearly explained - don’t alter notes


Reasonable documentation should reduce your anxiety and show you did your best at the time - 
note all the times when things go well! 


Remember parents know their kids and care even more than you do


Recognise and admit mistakes to yourself, don’t do wacky stuff, don’t think you know better 
than everyone else, accept feedback…and then ask yourself did I do my best? 


Did I act with kindness and compassion?





“I would rather know evidence 
and try to apply it to each patient, 
than memorize guidelines and try 

to apply them to all patients”
Mark McConnell



Sli.do	ID	is	HCMAY20

Healthy Outpatient CAP
DRUGS OF CHOICE (2019)
amoxicillin 1g three times daily or

doxycycline 100 mg twice daily
azithromycin 500 mg on day 1, then 250 mg for 4 days

    Mycoplasma pneumoniae

Chlamydophila pneumoniae


Legionella

Streptococcus pneumoniae percent susceptible
Amoxicillin 97%

Azithromycin 69%
BCCDC



580 immunocompetent Swiss adult patients hospitalized for moderately severe CAP
β-lactam and a macrolide or with a β-lactam alone (monotherapy arm)
If Legionella was found (3%) - given macrolide
Primary outcome - proportion of patients not reaching clinical stability

JAMA 2014;174;(12):1894-1901

“We did not find noninferiority of β-lactam monotherapy”

Clinical stability after 7 days - combo 66% - mono 59%  


Re admission- combo 3% - mono8% - statistically different



2,283 adults with clinically suspected CAP in 7 hospitals in the Netherlands  
β-lactam mono vs β-lactam–macrolide combo vs fluoroquinolone mono  
Primary outcome was 90-day all-cause mortality - also length of stay and complications

N Engl J Med 2015;372:1312-1323

NO DIFFERENCE IN OUTCOME

but 39% of β-lactam mono ended up getting a fluoroquinolone


Clinicians could deviate from the assigned strategy when they thought it was clinically necessary

“Most hospitalized ward CAP patients may not need routine upfront atypical coverage, 
provided clinicians can escalate therapy when necessary.”

CAP-START



https://therapeuticseducation.org/tools

The “Best” Ever Antibiotic Sensitivity Chart - MAY 2024



Belief – take the antibiotics until 
they are all gone or you will get …?

Resistance 
Super infection 
Die



Belief – the longer you take antibiotics 
the greater the chance of getting …?

Resistance 
Super infection 
Die



“Shorter treatment durations are just as effective as longer durations for a 
wide range of common infections.”

J Pediatric Infect Dis Soc

2024 Jun 28;13(6):328-333.



“7 days as good as 14”

10.1016/j.eclinm.2022.101750

“3–5 days probably offers the optimal balance 
between efficacy and treatment burden for treating 

CAP in adults if they achieved clinical stability”

BMJ Open 2023;13:e061023

“A 3-day course … was noninferior to a 5-day course for the outcome of 
treatment failure and a 5-day course was noninferior to a 10-day course”

JAMA Pediatr 2022;176:1199-1207

eClinicalMedicine 2023;58: 101880

“short-course (≤ 8 days) antibiotic therapy did not result in increased 
number of recurence and relapses of VAP, suggesting that short-course 

should be preferred to reduce the exposure to antibiotics”

Pneumonia

Bacteremia



Community Acquired Pneumonia in Hospitalized Patients

https://www.bccdc.ca/



“there is a striking lack of evidence that initial IV therapy 
or treatment beyond 5–7 days are more effective than 

initial oral or short course treatment”

Journal of Infection 2020;81;521–531 Antibiotics 2020, 9, 733; doi:10.3390/antibiotics9110733

“Overall, short-term antibiotic therapy was as 
effective as long antibiotic courses”

“Late clinical cure no difference overall”

Cellulitis Pharyngitis

Issues - bacterial eradication and rheumatic fever



Studies of single dose cotrimoxazole, amoxicillin and 
fosfomycin (most studies)

Int J Gynecol Obstet. 2022;159:56–64.

Infection 1990;18:S53–S56

 “single dose antimicrobial therapy should now be 
considered as the treatment of choice for uncomplicated 

urinary tract infections presenting in general practice”

“Seven days of treatment for acute pyelonephritis is 
equivalent to longer treatment”

J Antimicrob Chemother 2013;68:2183–2191

Cystitis - Nitrofurantoin 5 days 
Cotrimoxazole, Quinolones, Cephalosporins/amox-clav 3 days 

Fosfomycin single dose
Clinical Infectious Diseases 2011;52:e103–e120

Cystitis

Pyelonephritis



Otitis Media

European Journal of Pediatrics (2026) 185:155

https://doi.org/10.1007/s00431-026-06788-8



Shorter Durations
For most community acquired infections (not otitis media in children under 2) 
shorter courses of duration (3-5 days depending on the site) are as effective 
as longer durations and produce less side effects and reduced cost and 
inconvenience


CONTEXT 

These are average results from different meta-analyses


“Individualizing treatment” should still be considered 
Treating for 2-3 days after asymptomatic is also reasonable - and would lead 
to 5-7 days duration in most cases



BMJ 2012;344:d7955 doi: 10.1136/bmj.d7955 (Published 2 February 2012)

“a reasonable approach for most primary care infections would be to tell 
the patient to continue the antibiotic until they have been asymptomatic 

or afebrile for 72 hours and then to stop”

BMJ 2012;344:d7955 doi: 10.1136/bmj.d7955 (Published 2 February 2012)

xx



What % of patients with uncomplicated cystitis 
go on to develop pyelonephritis?

Meta-analysis of 2 RCTs - N=962

No significant difference in risk of pyelonephritis among patients with 
treated or untreated uncomplicated cystitis (OR 0.33, 95% CI 
0.04-2.70)

Treated cystitis: 0-0.15% of patients developed pyelonephritis

Untreated cystitis: 0.4-2.6% of patients developed pyelonephritis

Rx Files Mar 2017



What helps in diagnosing symptomatic uncomplicated  
urinary tract infections in adult women?

TFP October 2022

MINI BOTTOM LINE 
No testing required



Do we need to use antibiotics to treat uncomplicated 
symptomatic urinary tract infections?

TFP November 2022

MINI BOTTOM LINE 
25-30% get better on placebo  

45% with NSAIDs  
60-70% on antibiotics



What is the preferred treatment regimen for  
uncomplicated urinary tract infections?

TFP April 2023

MINI BOTTOM LINE 
It really doesn’t matter which antibiotic for symptoms



What is the efficacy of fosfomycin for 
uncomplicated cystitis in non-pregnant women?

TFP July 2020

MINI BOTTOM LINE  
Nothing magical ~$10 more?



Nitrofurantoin (Macrobid) 100mg BID x 5 days 
Nitrofurantoin (Macrodantin) 50mg QID x 5 days 
SMX/TMP 1 DS 800mg/160mg BID x 3 days 
Trimethoprim 200 mg daily x 3 days 
Fosfomycin 3g sachet OD x 1 day 
Amoxicillin 1000 mg BID x 3 days 
Ciprofloxacin 250 mg BID x 3 days 
Norfloxacin 400 mg BID x 3 days

Typical Oral Dosing



There are quite a few old (70s-80s) trials of single doses of  
amoxicillin, TMP/SMX, trimethoprim, nitrofurantoin, ciprofloxacin 

showing effectiveness 

/

Dosing of antibiotics is  
somewhat/a lot magical



Empiric Antibiotic Dosing 
Charleston, SC

Jaw osteomyelitis 
Pseudomonas 

Ceftazidime



Does increasing water intake prevent recurrent 
urinary tract infections?

TFP April 2019

MINI BOTTOM LINE  
An additional 1.5L/day reduces recurrent infections by 50%  

~ 3/year down to 1.5/year



Does cranberry juice or extract prevent recurrent 
urinary tract infections?

TFP August 2016

MINI BOTTOM LINE 
Assuming 2 cups/day and the most positive data: 
One in 12 chance of avoiding UTI over six months 

Cost ~$180 and ~45,000 Calories (5.8 kg weight gain?)



Many of the doses in these references 
are wrong for your patient
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Dose Response Curve

% of patients 
responding 

OR 
% of the 
response

The doses in these books  
are wrong for most people

May be  
the MOST  
important 
concept to  
understand  

when it  
comes to 

prescribingNo treatment/ 
placebo



MOST DOSING DECISIONS SHOULD 
BE BASED ON  

1) Need for an immediate response 
2) Starting with a low dose and titrating 

to effect

ANY RENAL DOSING 
RECOMMENDATIONS ARE BASED 

ON CATEGORIES OF  
1) Renal impairment 
2) % renal elimination 
3) Active metabolite?

2021

1995



A High Dose of Reality
When a new drug comes on the market almost never 

have more than 2 doses been studied in humans
To get a drug on the market you have to show it works 
therefore investigators have to choose a dose that is 

high enough that if it is going to work in almost everyone

The “dose studied is a dose almost 
guaranteed to be excessive” 

Clin Pharmacol Ther 1991;50:4-9



Pharmacoepidemiology and Drug Safety 2002;11:439–446

dosage changes occurred in 21% 
of all new molecular entities 

80% were dose decreases
increases were mainly for ID and oncology - also statins

“this pattern may represent a systematic flaw in pre-marketing dosage evaluation; it 
has been common practice in the pharmaceutical industry to undertake phase III 

trials evaluating drug effectiveness at or near maximum-tolerated doses.”



Sources of variation which impact the 
chosen dose in an individual person 

Individual Pharmacodynamics

Individual Pharmacokinetics


Empiric Dosing 

Changing Renal/Liver Function



Sources of Variation

Individual Pharmacodynamics 



Advanced Drug Delivery Reviews 1998;33:201–6

general anesthesia medication - 10 fold
antiarrhythmics - 20 fold

“Available information in the literature indicates that PD variability 
typically exceeds PK variability”



Seizure prevention Lethal overdose

Rat Data - 5 fold pharmacodynamic variation 

J Pharmacol Exp Ther 1971;176:35
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Alcohol Dose Response Curve 
(can you predict this in your friends or family?)

% of people 
who are 

1) annoying  
2) aggressive  
3) vomiting 



Sources of Variation

Individual Pharmacokinetics 



Epilepsy Research 2000;40:123–27

Clinical Pharmacology & Therapeutics 2004;76:119–27

Gabapentin Bioavailability Ibuprofen Clearance

Pharmacokinetic variability in HEALTHY people

3-4 fold variation 5-10 fold variation



Sources of Variation

Empiric dosing 



250 mg or 500 mg OR 1 gm or 2 gms? = ~2 fold difference 
2.5 mg or 5 mg OR 50 mg or 100 mg? = ~2 fold difference 
Q8H/Q12H/Q24h? = ~1.5-2 fold difference

Empiric dosing - often ~2 fold variation




Sources of Variation

Changing Renal/Liver Function 



t 1
/2

 (h
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)
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GFR
0 10 20 30 40 50 60 70 80 90 100 110 120

100%  renal elimination
75% renal elimination
50% renal elimination

2 HOURS

Changes in t 1/2 when GFR changes

HALF LIFE DOUBLES

Almost no “healthy” person under age 75 
has a GFR <60ml/min/1.73 m2  - the 

average GFR is 75-80 at age 75 
Sci Rep 11, 10165 (2021). https://doi.org/10.1038/s41598-021-89442-7



Sources of variation which impact the 
correct dose in an individual person 

Pharmacodynamic - at least ~5 fold 

Pharmacokinetic - at least ~5 fold 

Empiric Dosing - often ~2 fold

250 mg or 500 mg OR 1 gm or 2 gms? = ~2 fold difference 
2.5 mg or 5 mg OR 50 mg or 100 mg? = ~2 fold difference 
Q8H/Q12H/Q24h? = ~1.5-2 fold difference 

Renal Function GFR ⬇ from 100-50 or 80-40


If 100% renally eliminated - ~2 fold difference

If 75% - 50% renally eliminated difference ~1.5 fold difference

If 50% - 25% renally eliminated ~ <1.5 fold difference



“proactively determining rational starting doses and 
monitoring a patient’s response to the dose chosen 

should be the NEW gospel for pharmacists who adjust 
drug dosages on the basis of renal function. If they do so, 
the debate about which formula to use could seem 

somewhat trivial” 

Which Equation  
SHOULD WE USE? 

Original Cockcroft-Gault

Modified CG


MDRD

Abbreviated MDRD


Calvert 



“Conclusions: The remarkable variation in definitions and 
recommendations, along with scarce details of the methods 
used to reach this advice, makes the available sources of drug 
information ill-suited for clinical use.”

 BMJ 2005;331;263 

Data sources British National Formulary, Martindale: the Complete 
Drug Reference, American Hospital Formulary System Drug 
Information, and Drug Prescribing in Renal Failure. 



USE 
VERY LOW 

DOSES

This simple concept can eliminate 
most medication problems
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BMJ 2003;326:1423–7

55%

Atorvastatin

20 mg dose of either 
rosuvastatin or atorvastatin 
~ 85-90% of people get at least a 

30% or more reduction in LDL  

Increasing to 40 or 80 mg  
only gets another 5% of  

people past that 30%
European Heart Journal – Cardiovascular Pharmacotherapy 

 (2016) 2, 212–217 doi:10.1093/ehjcvp/pvw006

20 mg dose 
~ 30% ⬇ in LDL 

⬆40-80 mg dose  
get an extra ~ 10% ⬇ in LDL 





Efficacy and Safety of Three Different Doses of Doxepin in Adults with Primary Insomnia

Depression - start 25-50 mg - optimal 75mg -150mg up to 300mg


All three doses worked better than placebo

AND 

NO side effects over placebo 

“The results support the effectiveness of 

low doses (25-50 mg) of doxepin to improve sleep”

J Clin Psychiatry 
2001;62:453-63

Doxepin (Sinequan) - TCA

Sleep 2007; 30: 1555–61

A recommended low dose was still 25-50 times TOO HIGH



CMAJ 2011. DOI:10.1503 /cmaj.091481

”Unless the condition is severe or life-threatening, drug treatment can be started 
at a very low dose (half or one-quarter the recommended starting dose)”

Most of the effect of a medication comes from the “low” starting doses AND 
doubling a dose never doubles the effect  - in fact it sometimes has no 

additional effect



12.5 mg hydrochlorothiazide first marketed at 50 to 200 mg daily

5 mg daily fluoxetine (Prozac) similar effects to those seen at 20 mg and 40 mg daily

150 mg daily bupropion (Zyban) produces the same rate of smoking cessation at one year as 300 mg daily

0.5 mg BID varenicline (Champix) produces the same rate of smoking cessation at one year as 1.0 mg BID

25 mg ranitidine (Zantac) as effective as 75 mg and 125 mg for heartburn relief

25 mg sumatriptan (Imitrex) works as well as100 mg

0.25 mg ezetimibe (Ezetrol) 1/40th of the recommended initial starting dose provides 50% of the LDL lowering effect

1, 3 and 6 mg doxepin (Sinequan) all doses equally effective for sleep - originally used 25-50 mg

25 mg sildenafil (Viagra) effective as 50, 100 mg for erectile dysfunction

200 mg ibuprofen (Motrin) as effective as 400 mg for migraine headache

1.8 mg colchicine as effective as 4.8mg for acute gout with less adverse events

15 mg elemental iron daily as effective for anemia in elderly as 50 mg and 150 mg with a lower incidence of side effects

6.25 mg captopril (Capoten) 25 mg PO TID is still a commonly recommended initial starting dose for hypertension

A Sample of Low-Dose RCT Evidence 

CMAJ 2011. DOI:10.1503 /cmaj.091481



Advantages of starting with
 “very” low doses 

1. Get the potential “placebo group effect” without deception
2. Patients are engaged in the process of finding the best 

dose for them
3. Cost savings can be considerable and most adverse 

events can be minimized
4. Most clinically relevant drug interactions can be avoided



Practical issues/ suggestions
1.  Start with half of the lowest marketed dose for older 

established products 
2.  For newly marketed medications start with a half or even 

a quarter of the lowest available dose 
3.  Need a discussion with the patient 
4.  Dosage forms - pill cutters, capsules, liquid 
5.  Increase interval if can’t decrease dose



Almost no “healthy” person under age 
75 has a GFR <60ml/min/1.73 m2  - the 

average GFR is 75-80 at age 75 
Sci Rep 11, 10165 (2021). https://doi.org/10.1038/s41598-021-89442-7

IS AN IMMEDIATE EFFECT REQUIRED?

Start with a very low dose 
(typically 1/4 of the “normal” starting dose)

Do you have any idea what dose  
THIS person needs?

NO YOU DON’T

NO

YES

For most “conditions” the correct dose is typically NOT influenced by age or liver/renal functionADULT DOSING

Give usual loading/
starting dose

Re-evaluate at a time at which an effect should likely be seen 
MUCH more important than checking renal function

Does it take a while to see an effect?  
Are you or the person impatient?

YESNO

Start with a 
“normal”/low dose

Is there a response?
YES

Stop/
change the 
medication

NO

Reduce  
the dose 

by 25-50%

Is there a response?
YES

Double  
the dose

NO

WELL DONE! 
⬇ risk of side 

effects and cost

Is there a response?
YES

Stop/
change the  
medication

NO

Reduce  
the dose by 

25-50%

YES sort of

No dose 
adjustment

This approach avoids having to worry about age 
or kidney/liver function or drug interactions

Start with a 
“normal”/low dose

PREVENTION MEDS 
(A fib, lipids etc)

Attempt to 
get to doses 
used in the 
trials and 
adjust the 

dose based 
on tolerability  
and kidney/
liver function

NO



Week 1 - JUST LOOK

4-week  
Stepped  

Approach  
to  

Drug Dosing 

Week 2 - JUST OPEN

Week 3 - JUST LICK Week 4 - JUST CUT
Try this  

piece for  
a week





TEST RCV%
Sodium - serum/plasma 2-5
Chloride - serum/plasma 2-5
Calcium - total, serum/plasma 6-10
Albumin - serum/plasma 6-10
Proteins - total, serum, or plasma 6-10
Transferrin 6-10
Potassium - serum/plasma 11-20
Magnesium - serum/plasma 11-20
Creatinine - serum/plasma 11-20
Prothrombin time/INR 11-20
Lactate dehydrogenase - serum/plasma 11-20
Glucose quantitative - serum/plasma 11-20
Hemoglobin A1C 11-20
Cholesterol, total 11-20
Apolipoprotein B 11-20
HDL cholesterol/LDL cholesterol 21-30
Aspartate Aminotransferase (AST) 21-30
Alanine Aminotransferase (ALT) 21-30
Phosphates - serum/plasma 21-30
Alkaline phosphatase 21-30
Gamma-glutamyl Transferase (GGT) 21-30
Vitamin B12 21-30

TEST RCV%
Blood Urea Nitrogen (BUN) - blood 31-40
Ferritin, serum 31-40
Thyroid stimulating hormone (TSH) - any method 41-50
Iron, total and binding capacity >50
Bilirubin, total - serum/plasma >50
Bilirubin, direct >50
Creatine kinase (phosphokinase) >50
Urine albumin/creatinine ratio (ACR) >50
Triglycerides - serum/plasma >50
Digoxin

No biological 
variation as 

these are 
endogenous 
substances

Lithium, serum/plasma

Primidone (mysolene)

Phenytoin, quantitative

Valproic Acid

Clozapine

Amphetamines

Benzodiazepines

Cocaine/cocaine metabolite

Methadone metabolite

Opiates

Methadone

Oxycodone, screening assay

Fentanyl, urine screening immunoassay

Reference Change Value

Clinically Relevant Measurement Variation

BMJ 2020; 368 doi: https://doi.org/10.1136/bmj.m149

A serial 
test result 
needs to 

change by 
at least the 

RCV% 
before you 

can say 
the value 

has 
changed 



The change in a lab test 
that is needed 

to be confident there is 
a change

AVERAGE YEARLY CHANGES 
Cholesterol ~ 0.5-1% ⬆ - need to see a change of ~20-30%


A1c ~ 0.5-1% ⬆ - need to see a change of ~10%


Blood pressure ~ 0.5-0.8 mmHg ⬆ - need to see a change of 10-15mmHg


Bone density ~ 0.6% ⬇ - need to see a change of ~3-5% 


NONE OF THESE CHANGES CAN BE PICKED UP BY YEARLY TESTS 

Need to wait ~5-10 YEARS - but then AGE becomes the dominating RISK

The Problem With Yearly Tests 



The change in a lab test 
that is needed 

to be confident there is 
a change

AVERAGE CHANGES 
Increase statin dose - cholesterol ~ 10% ⬇ - need to see a change of ~20-30%


Glucose lowering agent - A1c ~10% ⬇ - need to see a change of ~10%


Blood pressure medication ~ 9 mmHg ⬇ - need to see a change of 10-15mmHg


Bone density medication ~ 2% ⬆ - need to see a change of ~3-5% 


THESE CHANGES ARE TRICKY AT BEST TO PICK UP

The Problem With “Follow-Up” Tests



1. Reframe their focus towards CVD risk numbers, and away from surrogate marker numbers  
2. At some adult age (30 to 40?) get a single measurement of TC/HDL/LDL 
3. Use a risk calculator (see cvdcalculator.com) with this measurement, along with other risk factors, to 

make a ballpark estimate of a person’s CVD risk -  Lipoprotein(a) and ApoB add little to risk estimation - no risk 
calculators allow input of these markers 

4.  Regardless of risk, encourage  
a.physical activity - best evidence is 30-60 minutes of moderate activity a day 
b.eating healthy food - best evidence is a Mediterranean-type diet in moderation and avoid any 

diets that are “low carb”, “low fat” or “low taste” (see nutritionproposition.com) 
4. There are medications that reduce CVD risk over 5-10 years by ~25% relatively - discuss the 

benefits, harms, costs and inconveniences (see cvdcalculator.com for specifics) 

5. Explain that the biggest risk over time is age and future lab surrogate marker measurements will not 
impact risk estimates in a clinically meaningful way

Get them on treatments shown to lower CVD 
Don’t worry about the surrogate (except to estimate CVD risk)



1. Makes the focus CVD risk 
2. Far less monitoring - far less “medicalizing” 
3. Avoids the measurement variation issue 
4. Lower cost 
5. Less inconvenience 
6. Only discuss medications that have a proven CVD benefit 
7. Promote shared-decision making  
8. Don’t worry about adherence  
9. Most of the medications with the best track record are lower priced 
10.Side effects become unacceptable

This Simplified Approach



10-yr risk of important outcomes with different A1cs
Male* 55, SBP 130 mmHg, Non-smoker, Total cholesterol 5 mmol/L/193 mg/dL, 


HDL 1/39, Serum creatinine 70/0.8
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https://decisionaid.ca/diabetes/*For female, decrease risk by a relative 15%

Half the risk is seen with a “normal” AIc (5.5%/37)



10-yr risk of important outcomes with different A1cs
Male* 55, SBP 130 mmHg, Non-smoker, Total cholesterol 5 mmol/L/193 mg/dL, 


HDL 1/39, Serum creatinine 70/0.8
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https://decisionaid.ca/diabetes/*For female, decrease risk by a relative 15%

Half the risk is seen with a

 “normal” AIc (5.5%/37)



10-yr risk of important outcomes with different A1cs
Male 55, SBP 130 mmHg, Non-smoker, Total cholesterol 5 mmol/L/193 mg/dL, 

HDL 1/39, Serum creatinine 70/0.8
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75% of T2DM have an A1c <8% 
8% compared to “normal” A1c 5.5% 
At most  
Mortality 2%⬆

Heart attack/stroke 5%⬆

Heart failure 1%⬆

Kidney 2%⬆

Vision loss 2%⬆

Pressure sensation loss 4%⬆

If A1c goes from 
6% to 7% = pre-diabetes to diabetes
At most
Mortality 1%⬆
Heart attack/stroke 2%⬆
Heart failure < 0.5%⬆
Kidney 0.7%⬆
Vision loss 0.6%⬆
Pressure sensation loss 1.5%⬆
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BASELINE risk A1c 8%(64) SGLT2 GLP-1 Metformin

10-yr change in risk if on medications

For sulfonylureas, insulin and DPP-4s 

the best available evidence suggests no 
benefit on important clinical outcomes 

10-year 

risk % ~0.5% 0%

0%

~0.5%to 0%

~1-2%

~1.5%to 5%

Impact of different treatments on risk of important outcomes

Based on only 1 trial

https://decisionaid.ca/diabetes/



Coronary Artery 
Calcium


(Agaston Units)

M, 60, TC 200/5/, HDL 
40/1, SBP 140 - on no 

treatment
Same as left but 

female
Male as left plus 

diabetes
Female 

diabetes

0 2.1 1.4 5 3.4

50 5.1 3.5 11.8 8.1

100 5.9 4 13.6 9.4

200 6.9 4.7 15.7 10.9

500 8.4 5.7 18.9 13.2

800 9.2 6.3 20.8 14.6

http://astrocharm.org/calculator-working/

10-Year  ASCVD calculator determined CVD risk (%) but adding in the CAC

Cost of the test - availability and cost varies  
Radiation equivalent to mammography or a spine x-
ray or one year of background radiation 



Age Male	 Female

0 1-100 0 1-100

<40 ~70-80% ~20% ~80-90% ~10%

40-50 ~50-60% ~35% ~70-80% ~20%

50-60 ~30% ~45% ~60% ~30%

60-70 ~10-20% ~40% ~40-50% ~40%

70 ~5% ~25% ~20% ~40%

BMC Med 2, 31 (2004). https://doi.org/10.1186/1741-7015-2-31

http://www.newportbodyscan.com/ebt-coronary-calcium-scoring-guide/

Chance of a CAC score of zero or 1-100



EXAMPLES OF  
USING ChatGPT TO HELP WITH EVIDENCE 

GPT = Generative Pre-training Transformer



Medication Benefit and 
Harm Handout



Role & Purpose


You are a clinical evidence explainer that provides general, educational summaries of the expected absolute benefits and harms of 
medications based on published evidence.


Your goal is to translate high-quality medical research into understandable explanations for a general audience, including patients and 
healthcare providers, without making personalized treatment recommendations.


⸻


When the user enters a medication and condition, you will:


	 1.	 Explain why the medication is generally used for that condition.


	 2.	 ALWAYS Present absolute benefit numbers from major RCTs, guidelines, or meta-analyses:


	 •	 Absolute Risk Reduction (ARR)


	 •	 Relative Risk Reduction (RRR)


	 •	 Number Needed to Treat (NNT)


	 •	 How many do not benefit


	 3.	 Present absolute harm data (side effects):


	 •	 Number Needed to Harm (NNH) when available


	 •	 Frequency of common side effects


	 4.	 Describe standard monitoring practices reported in guidelines (not patient-specific).


	 5.	 Keep a friendly, easy-to-read tone, suitable for educational materials.












Tips I’ve Learned 
Know what the ballpark chance of an event happening if you don’t treat - and then if you do 
For non-acute conditions, 1/4 of the highest doses typically gives you 70-90% of the effect of the full dose - 
sometimes even 1/8 the dose - and you get all the placebo effect - the same applies to nutrition and activity

Doing shared decision-making is, in general, MUCH more rewarding than following guidelines 

Don’t use words to describe risk - WORDS are NOT evidence

Don’t care if your patient takes a medication or not, just care that you know if they do or don’t 
Over 30 years, <1/10 of people will benefit from treating either BP, lipids, or glucose

You will rarely (<1/10 patients) have an impact on lifestyle changes/decisions people make

Most (95%) new drugs are NO BETTER than what we already have

14 of the 20 most “valuable” medications we have were released before 1970 
Many older antibiotics are still useful for community acquired infections - penicillin, amoxicillin, doxycycline, co-trimoxazole 

Don’t keep taking the antibiotics - stop once you feel better for 2-3 days 
Most “chronic” lab test results need to change by at least 10-30% before you can say they have changed

AI is REALLY USEFUL and REALLY GOOD when it comes to evidence - if you ask the right questions


