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• A 95-year-old man who lives independently presents 

to the hospital with shortness of breath.

• He has not seen a doctor in 6 decades.

Q: Why did he live to 95 years? 

• A) Pure luck

• B) Because he did not interact with healthcare system



• Magic Bullets 

• Mortality 

• Uncertainty 

• Problems with Fear 

• Medicalization/Social Expectations 

• Big business 

• State of the Evidence 
o Reproducibility 

o Harms reporting 

• Decision Quality



Antibiotics 

Pacemaker
s

Insulin 

Childhood 
Vaccines

HIV Meds Transplants 



1930s - 2000

The Golden Age of 
Medicine 

“Magic Bullet” model of 
medical science



Medical Innovations Compared With Sanitation and 

Relief of Overcrowding?

h/t Saurabh Jha MD @roguerad
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II -- Death is not optional 



Fries NEJM 1980



Digital Revolution begins



7 out of 10 Americans say they 
would prefer to die at home

Only 1 in 4 do die at home



“Hope is not a 
plan.”

-- Atul Gawande, MD
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The Human Body is Complex 
Easy Fixes – Magic Bullets -- are Rare 



http://clinicalevidence.bmj.com/x/set/static/cms/efficacy-categorisations.html



• 3000 RCTs 
• Lancet, JAMA, NEJM
• 2003-2017 

Medical Reversal – RCT shows that an 
accepted practice is not better than a prior 
or lesser standard

• 396 or 13% of RCTs reversed an 
accepted practice 
• (often codified in guidelines)
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IV – Fear – Destroys Decision Quality 



October 1995 

• UK Committee on Safety of 
Medicines issued a warning:

• Third-generation OCP increased 
the risk of venous thrombosis by 
100%

• Risk increased from
• 1/7000 to 2/7000 = 100% 

• ≈13,000 additional abortions in the following year 
• Cost ≈ 46 million pounds 
• Risk of VTE with abortion/pregnancy > 3rd generation OCP 

Gigerenzer Psych Science Public Interest 2007 https://journals.sagepub.com/doi/10.1111/j.1539-6053.2008.00033.x#focusIdbibr51-j.1539-6053.2008.00033.x

Abortions in England and Wales 

https://journals.sagepub.com/doi/10.1111/j.1539-6053.2008.00033.x#focusIdbibr51-j.1539-6053.2008.00033.x


Fear – Dread Risk 

https://www.ncbi.nlm.nih.gov/pubmed/15043650

Fear of flying led 
to ≈ 1600 extra 

traffic-deaths in 
months after 9/11

Risk Savvy Gigerenzer 2014 

x

https://www.ncbi.nlm.nih.gov/pubmed/15043650
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Sontag’s Dual Citizenship

Kingdom of the 
Well 

Kingdom of the 
Sick

Circa 1978 



Sontag’s Kingdoms

circa 2018 

HTN 
Pre-diabetes

Sub-clinical AF
Biomarkers—”at risk for”

ADHD
Low-T

Kingdom of the Well Kingdom of the Sick

Good intentions 

Wishful 
thinking

Vested interests

Digital 
Health



Social Iatrogenesis 

Clinicians / Hospitals / Pharma 
o Sponsor sickness

o Reinforce morbid society 

o Encourage consumerism for preventive 

therapies 

Anticipatory Medicine 

https://www.rcpe.ac.uk/sites/default/files/jrcpe_46_2_omahony_0.pdf

Circa 1976



You are sick -- You need us to fix you 



AF screening 
(ECG specificity – 95%)  

Screened population 1,000,000

AF prevalence 2% 

Number of people w/ AF 0.02 x 1,000,000 = 20,000 people 

Number without AF 1,000,000 – 20,000 = 980,000 people 

True Negative  0.95 x 980,000 = 931,000 reassured they do not have AF 

False Positive  0.05 x 980,000 = 49,000 people falsely diagnosed with AF 

Mandrola JAMA-IM 2018 



List of RCTs showing benefit from oral AC 

in short-duration screen-detected AF

• Click to add text



Review of 34 studies of AF cohorts NOT treated with AC



Quinn et al Circ 2017 http://circ.ahajournals.org/content/135/3/208?download=true

0.45% - 9% per year



Do we know the untreated stroke risk?  

Quinn et al Circ 2017
http://circ.ahajournals.org/content/135/3/208?download=true
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False sense of 
easy progress

“Magic Bullets” 

Death denial 
Uncertainties Fear 

Medicalization 
“Social iatrogenesis” 

Profit motive 

Bias Toward Action

“A (medical) conservative is someone who stands athwart history, 
yelling Stop, at a time when no one is inclined to do so, or to have 
much patience with those who so urge it.”

William Buckley Jr 



• Magic Bullets 

• Mortality 

• Uncertainty 

• Problems with Fear 

• Medicalization/Social Expectations 

• Big business 

• State of the Evidence 
o Reproducibility 

o Effect Sizes

o Harms reporting 

• Decision Quality 



The medical conservative adopts new therapies 
when the benefit is clear and the evidence 

strong and unbiased. 



What About Guidelines?



Faranoff JAMA 2019 

Less than a quarter of 
guideline-directed practice is 
backed by strong evidence

Most recs = no RCT 
evidence

https://jamanetwork.com/journals/jama/fullarticle/2728486

• N = 26 guidelines 
• > 2600 recommendations 

https://jamanetwork.com/journals/jama/fullarticle/2728486


Dualities of Interest in 

Guidelines 

N = 45 guidelines from 14 
specialties 

• 53% of authors had COI 
But 

• 2% guidelines disclosed 
COI 

Bindslev BMC Ethics 2013

75% authors -
COI 

Dudum Circ OQ 2019 
Nissen Circ OQ 2019 



Reproducibility and Transparency



Random sample of ≈ 250 studies from 
biomedicine

• Number with access to raw data  0

• Number with published protocol 1 

Iqbal PLOS Bio 2016

https://journals.plos.org/plosbiology/article?id=10.1371/journal.pbio.1002333 Stone NEJM 2019

https://journals.plos.org/plosbiology/article?id=10.1371/journal.pbio.1002333


Published reanalyses of RCTs of 
the same question 

N = 37 (32 by the same authors)

Thirteen reanalyses (35%) led to interpretations different from that 
of the original article

• 3 (8%) different patients should be treated 
• 1 (3%) fewer patients should be treated
• 9 (24%) more patients should be treated

Ebrahin JAMA 2014
https://jamanetwork.com/journals/jama/fullarticle/1902230

https://jamanetwork.com/journals/jama/fullarticle/1902230


https://www.medscape.com/viewarticle/90428629 tea

29 teams of data scientists/statisticians

Used the same dataset 

To answer one question:

Are soccer refs more likely to give red cards to dark-
skinned players?

https://journals.sagepub.com/doi/10.1177/2515245917747646

https://www.medscape.com/viewarticle/90428629
https://journals.sagepub.com/doi/10.1177/2515245917747646


Silberzahn Adv Meth and Prac in Psych 2018 https://journals.sagepub.com/doi/10.1177/2515245917747646

≈ 2/3 – significant  
≈ 1/3 – non-significant 

https://journals.sagepub.com/doi/10.1177/2515245917747646


N - 16 million abstracts from Medline 
and Pubmed

Chavalarias JAMA 2016

96% of the Biomedical literature claims significant results 

https://jamanetwork.com/journals/jama/fullarticle/2503172

https://jamanetwork.com/journals/jama/fullarticle/2503172


http://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.0020124

• Bias 
o Design 
o Study question 
o Selective reporting 

• Low power 
• Small effect size
• Multiple comparisons
• COI 



Spin = Language designed to distract from 
the non-sig primary endpoint

• 57% of abstracts
• 67% of main paper 
• 11% in title 

Khan JAMA Open 2019

• SR of 6 major journals in 3-year period 
• RCTs with non-signif primary endpoints
• 587 studies identified
• 93 RCT (16%) – NS results



Even if reproducible and real 

Effect Sizes ??



ARR vs RRR 
P values 



Jupiter Trial 
• ≈ 18,000 patients w/ LDL > 

130 and CRP > 2
• Rosuvastatin vs Placebo
• PEP = MI, Stroke, Revasc, 

UA, CV death

Relative Risk Reduction  44% with a super-small P value 

Absolute Risk Reduction  1.6% vs 2.8% = 1.2% 

NNT 82  
Ridker NEJM 2008  



ARR vs RRR 
Cost 



Tarakji NEJM 2019 

≈ 7000 patients w/ high-risk CIED surgery 
TYRX Envelope vs Control 
PEP – Serious device infection 

WRAP-IT Trial 

Relative Risk Reduction  40% 64% 2%

Absolute Risk Reduction   0.5% 0.8% 0.024%

NNT  200 125 4,167

$ to prevent 1 infection  $200K $125k > $4 Million
($1000 per)

Point LL UL



Foy, Mandrola Prim Care Clinics 2018

• Clean Water
• Sanitation 
• Antibiotics 

• PCI for MI 
• Pacemakers
• HIV Meds

Much  of cardiology
Much of oncology 
Much of medicine 



…content experts are often enthusiasts for 
whatever content they are expert in…



Left Atrial Appendage 
Occlusion

 100,000 devices have been in implanted in the last 2 years in the US

 LAAO has been done in Europe for > 10 years

 Regulators allowed non-inferiority margin of 1.75 



Primary analysis (Jan 2013) 6.4% 6.3% 1.07 (0.57-1.89) No

First post hoc analysis (June 2014) 6.5% 5.7% 1.21 (0.69-2.05) No

Final 5-year analysis 6.6% 5.1% 1.33 (0.78-2.13) No

Co-Primary Efficacy Endpoint – Composite of stroke, embolism 
and CV/unexplained death 

Device 
18-month

rate

Warfarin 
18-month

rate

18-month
Rate Ratio

95% CrI

NI Criteria Met?
95% CrI

Upper Bound <1.75

Reddy 2017 JACC

Missed Noninferiority 

“LAAC with Watchman provides stroke prevention in atrial 
fibrillation comparable to warfarin…”



Watchman Procedural risks also alter net clinical benefit

Procedural 
Risk 

Future 
Benefit

???

Protect 49 events in 463 pts 10%
Prevail 6 events in 269 pts 2.2%
ASAP 13 events in 150 pts 8.7%
CAP2 17 events in 460 pts 3.7%

Summary of procedural risks 6%

Holmes Lancet 2009
Holmes JACC 2013
Reddy Circ 2011
Reddy JACC 2013



Reporting of Harms 



Khan EHJ_Quality & Outcomes 2019
https://academic.oup.com/ehjqcco/advance-article-abstract/doi/10.1093/ehjqcco/qcz050/5559482

• SR of RCTs over 6 years 
• Circ, EHJ, JACC 
• N = 153 RCTs
CONsolidated Standards Of Reporting Trials. 

Adherence to CONSORT harm extension checklist = 59% of RCT

No improvement over the 6-year period  

http://www.consort-statement.org/extensions?ContentWidgetId=561

https://academic.oup.com/ehjqcco/advance-article-abstract/doi/10.1093/ehjqcco/qcz050/5559482
http://www.consort-statement.org/extensions?ContentWidgetId=561
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Decision Quality 

The question we ask is simple: 

“would an unbiased patient, who had perfect knowledge of 
an intervention’s tradeoffs, voluntarily choose to adopt it, and 
taking into account differing patient resources, pay for it?’  



• Survey of patients having PCI (stent)

• 118 cardiologists; 326 patients 

• 40% of patients did not understand or remember 
information they received on PCI

• 60% of patients believed the PCI was curative

Astin E J of CV Nursing 2019 https://journals.sagepub.com/doi/abs/10.1177/1474515119879050

https://journals.sagepub.com/doi/abs/10.1177/1474515119879050


Shared decision making is not just 

patient education

Charles, et al. Social Science and Medicine 1999; 

Spatz ES, Spertus JA. Circ Cardiovasc Qual Outcomes 2012. 

Patient Provider

1. Knowledge Transfer

2. Patient Preferences

3. Deliberation/Consensus

Decision  

Aid 



http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD001431.pub4/abstract

SR of 115 RCTs of Decision Aid vs Usual Care 
N = 34k patients 

• Improved patient knowledge 

• Decreased decision conflict 

• Made decisions less 

practitioner-controlled 



IX – Moving Beyond SDM to SUM

Shared Understanding of Medicine

https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/2635331

https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/2635331


SUM –Shared Understanding of Medicine 

EBM Patient-centered 
medicine  

Shared-decision making 

Fusion of all three 



X- Conclusion 

• “In the end, the medical conservative stands in awe of the 
human body.” 

• “We see true medical progress as slow and hard in large part 
because nature has provided the human body inherent healing 
properties.”



“The wisest of conservative physicians 
understand and embrace how little effect 
the clinician has on outcomes.” 

“While many may call this frame of 
reference nihilistic, the conservative 
clinician sees it as protective against our 
greatest foe—hubris.” 



• A 95-year-old man who lives independently 
presents to the hospital with shortness of breath

• He has not seen a doctor in 6 decades.

Q: Why did he live to 95 years? 

• A) Pure luck

• B) Because he did NOT interact w/ healthcare system

49% 
51% 



Thank You 
• John.Mandrola@gmail.com

• Twitter -- @drjohnm

mailto:John.Mandrola@gmail.com


• True Progress (magic bullets)  -

-false sense of progress

• Death denial culture  

• Uncertainty/Complexity 

• Fear  

• Medicalization / Social 

Iatrogenesis 

• Healthcare Profit Motive 

“A conservative is someone who stands athwart history, yelling Stop, 
at a time when no one is inclined to do so, or to have much patience 
with those who so urge it.”

William Buckley Jr 



How about the digital revolution?



I - We must appreciate true progress 



Sacket BMJ 1996 



Fear Destroys Decision Making 

• One of the first tasks of a clinician is to remove un-necessary 

fear. 



• True Progress (magic 

bullets) 

• Human Mortality 

(unchanged) 

• Uncertainty/Complexity 

• Fear of Disease/Dying 

• Medicalization / Social 

Iatrogenesis 

• Healthcare Profit Motive 

Current Model 

• Keep Spending 

• Keep Testing 

• Keep Treating 



Even Doctors Have Conflicts  

• George Bernard Shaw – (an Irish 

playwright and polemicist) 

• ….compared doctors to 

tradesmen and shopkeepers, with 

a pecuniary interest in people 

being ill. 



False sense of 
easy progress

“Magic Bullets” 

Death denial 
Uncertainties Fear 

Medicalization 
“Social iatrogenesis” 

Profit motive 

Bias Toward Action

“A (medical) conservative is someone who stands athwart history, 
yelling Stop, at a time when no one is inclined to do so, or to have 
much patience with those who so urge it.”

William Buckley Jr 



• True progress 

• Complexity of the Human Body 

• Uncertainty of most interventions  

• Power of fear / Human Mortality 

Profit motive 

Business of medicine 



Medicalization -- Can Normal be 
Saved?

Abnormal Abnormal 



Cultural Iatrogenesis 
• Healthy people adapt to ageing, to healing when 

damaged, to suffering and then to the peaceful 
expectation of death. 

• But medicine’s metastasis into culture has dire 
consequences:

• By transforming pain, illness, and death from a personal 
challenge into a technical problem, medical practice steals 
the potential of people to deal with their human condition 
in an autonomous way



How do we do that? 
• We must understand how little we control outcomes? 



http://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.0020124





• My wife Staci and I were talking recently about practicing 

medicine in 2020. She is a physician too. 

• She said something that was seemingly paradoxical: 

• Practice was easier when we started in the 1990s. 

• What I hope to explain is why, despite the progress, the 

technology, the AI, and even the gene risk scores this is. 

• I also want to make the case that the best way to approach 

medical practice in 2020 is to be a medical conservative. 



Biases/Frame

• My wife Staci Mandrola is 
a hospice and palliative 
care MD

• Assistant Prof of Medicine 
at University of Louisville 

o In-patient palliative care



Another Story: 

• Gaya – a medical resident I met at a 
small conference tells me about Staci.

• They both work at a safety-net and 
trauma hospital 

• Gaya: Staci swoops in to any situation 
and no matter how bad it is, she 
makes people feel better. 

• (remember: Staci does not order tests; 
she does not use catheters; she does 
not do surgery) 

• Ladies and gentlemen, Gaya made 
me think. 

• The wonderful tools (catheters, meds, 
surgeries) that we have does indeed 
make it harder to truly care for people. 



• In days of old, all a physician could offer was caring, 

comforting words and a presence. 

• But now, caregiver and patient alike have come to 

expect medical or procedural "fixes.”

• The Magic bullets. 



The other fact that must be recognized
• Humans are not immortal. 





Perhaps the greatest medical innovation 
of the last 100 years

The Randomized Controlled Trial 



We can’t rely on guidelines … 



Here is a story about our times 
• It was ten years ago—about the time I first started thinking about 

conservative practice,

• I was running on a trail and got a scratch on my leg from a bush. 

• It barely broke the skin. I thought nothing of it. 

• A few days later, the spot started aching a bit. I ignored it—b.c it wasn’t that 
bad. 

• The ache did not go away. The red line got wider, deeper, 

• It will heal on its own, I thought. I am a strong athlete. Heck I am part Dutch. 

• Then the streaking started. I showed it to a surgeon in the doctor’s lounge. 

• He shook his head and said you are the dumbest doctor I have ever seen. 

• I’m like, people healed infections before antibiotics. 

• Yes, he said, and people died too. 

• Literally hours after taking a dose of abx, the pain eased. The wound opened 
up and healed slowly over the next week. 

• The scar on my leg reminds me that modern medicine can be amazing. 



Shared decision making is not just 

patient education

Charles, et al. Social Science and Medicine 1999; 

Spatz ES, Spertus JA. Circ Cardiovasc Qual Outcomes 2012. 

Patient Provider

1. Knowledge Transfer

2. Patient Preferences

3. Deliberation/Consensus

Decision  

Aid 



http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD001431.pub4/abstract

SR of 115 RCTs of Decision Aid vs Usual Care 
N = 34k patients 

• Improved patient knowledge 

• Decreased decision conflict 

• Made decisions less 

practitioner-controlled 



DECIDE-ICD Trial 



VII – Courage to Resist 



in dubio pro reo principle - “[when] in doubt, for the accused”

https://www.recentiprogressi.it/articoli.php?archivio=yes&vol_id=3163&id=31442

Uncertain  Benefits / Possible Harm 

Favor caution over action (precautionary principle) 

https://www.recentiprogressi.it/articoli.php?archivio=yes&vol_id=3163&id=31442


https://twitter.com/EJSMD/status/845007273751728128

https://twitter.com/EJSMD/status/845007273751728128


V- Medicalization / Social Expectations




