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No diagnosis, no treatment. ☹

Right diagnosis, right treatment. 😊😊

Wrong diagnosis, wrong treatment.
Matters. ☹
Does not matter. � ♂

What I do every day in the emergency department.



Scenario #1



1.Iron-Deficiency Anemia
2.Vitamin-Deficiency 
Anemia

3.Aplastic Anemia
4.Hemolytic Anemia
5.Sickle Cell Anemia
6.Thalassemia
7.Pernicious Anemia
8.Fanconi Anemia
9.Diamond-Blackfan Anemia
10.Autoimmune Hemolytic 
Anemia

“Doc, your patient has a hemoglobin of 5.6, their heart 
rate is 120, and the blood pressure is 80/50.”

“Do you want to transfuse them 
with packed red blood cells?”

A. Yes. Heck yes.
B. No. Heck no.
C. Depends, what is the 

cause of their anemia?
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Scenario #2



1.Pneumonia
2.Abdominal Infections
3.Kidney Infections (Pyelonephritis)
4.Bloodstream Infections (Bacteremia)
5.Skin Infections (Cellulitis)
6.Urinary Tract Infections
7.Gallbladder Infections (Cholecystitis)
8.Meningitis
9.Surgical Site Infections
10.Influenza (and other viral infections)

“Doc, your patient has a fever of 102.6, their heart rate 
is 130, and the blood pressure is 80/50.”

“Do you want to take 
our their appendix?”

A. Yes. Heck yes.
B. No. Heck no.
C. Depends, what is the 

cause of their sepsis?
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“Do you want to take 
our their appendix?”



What is a disease?











What if we invert Koch’s postulates?
Koch: 

1. Isolate, identify pathogen.
2. Use it to cause disease.

Inverted construct: 
1. Identify cohort with illness.
2. Effectively treat disease.



What if we invert Koch’s postulates?

Recruit volunteers who may have a new disease.
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What if we invert Koch’s postulates?

50% placebo
50% drug

Recruit volunteers who may have a new disease.

Volunteers who got the 
drug do better

=Therapeutic 
Validation



The therapeutic validation principle.
“A treatment can only be effective if there is something to treat.”
“The efficacy of a medical intervention provides evidence that a disease entity has been 
adequately characterized.”

• Requirements: 
• High quality data.
• Prospective
• Placebo-controlled
• Blinded
• Clinical trial (relevant outcomes). 



The therapeutic validation principle.

• Corollaries: 
• Must only help persons with the disease (e.g., nitroglycerin for chest pain 

versus medications that relieve pain for variety of conditions).

• Inverse is not necessarily true (e.g., AIDS did not become a disease only 
after effective treatments were found; amyotrophic lateral sclerosis remains 
a disease without effective treatments). 



The therapeutic validation principle at work



The therapeutic validation principle at work

PLACEBO

Bramante et al, Lancet Infectious Diseases, June 2023.
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Bramante et al, Lancet Infectious Diseases, June 2023.



The therapeutic validation principle at work

PLACEBO

Metformin

Bramante et al, Lancet Infectious Diseases, June 2023.



The therapeutic validation principle.

Applications: 
Bramante et al Metformin for Long Covid (Lancet Infectious Diseases): 
•study population had individuals with syndromes similar enough that disease 
incidence could be modified.



The therapeutic validation principle.
“A treatment can only be effective if there is something to treat.”
“The efficacy of a medical intervention provides evidence that a disease entity has been 
adequately characterized.”

• Requirements: 
• High quality data.
• Prospective
• Placebo-controlled
• Blinded
• Clinical trial (relevant outcomes). 



The therapeutic validation principle.
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Case study: 
Pre-exposure prophylaxis (PREP)

for HIV



What is our study population?



What is our study population? What are our goals?

1. Difference ≥1% (absolute)

2. Number needed to treat 
to prevent 1 bad outcome: 

less than 500



50,000 people
(Everyone, 

regardless of risk)



50% placebo
50% PREP

50,000 people

Placebo PREP

49,995 (-) 49,997 (-)

5 (+) 3 (+)

0.01% (+) 0.006% (+)

Number needed 
to treat=25,000

(Everyone, 
regardless of risk)

Outcome

Difference=0.004%



50% placebo
50% PREP

200 people

Placebo PREP

195 (-) 197 (-)

5 (+) 3 (+)

2.5% (+) 1.5% (+)

Outcome

Difference=1%

Number needed 
to treat=100

👍👍
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PLACEBO

Metformin

Bramante et al, Lancet Infectious Diseases, June 2023.



The challenge…







Option #1: Big tent

Option #2: Multiple 
smaller tents



Every disease is a construct. What is the point of the construct?

• Identify illness/ validate suffering
• Find preventions and treatments



The search for treatments for incompletely understood illnesses.

Inclusiveness of definition

Strict/narrow Liberal/wide

Likelihood of finding 
an effective treatment 



The search for treatments for incompletely understood illnesses.

Inclusiveness of definition

Strict/narrow Liberal/wide

Likelihood of 
mistakenly dismissing
an effective treatment 



The stakes are high.
Diagnosis and treatment mismatches.

• Sepsis phenotypes (missed opportunity)



The stakes are high.
Diagnosis and treatment mismatches.

• Myocardial infarction versus aortic dissection (harm)



The challenge, the tension, the mission:
Desire to be inclusive versus desire to find therapies.
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