
Reframing Outcomes:

Number Needed to Treat (NNT) 

vs

Number Needed to Harm (NNH)

Jeannie Chan, PharmD, MPH



We need to talk about MATH!

• Statistics is the math 
we use to demonstrate 
relationships or 
establish the lack of 
relationships.

• Statistics is 
“sophisticated math” 
that requires 
interpretation



Observation alone can lead us 
astray……

https://www.sloww.co/blind-men-elephant/

Though each was partly in the right, all were in the wrong.
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Quality of Evidence



Strength of Recommendation

NNT and NNH



Number Need to Treat (NNT)

Intervention Group: 
90% efficacy

Control Group:       
80% efficacy



NNT = 1/ARR

• Absolute Risk Reduction (ARR)
• Difference between the event rate in control 

group and intervention group
• 90% - 80% = 10% = 0.1

• Number Needed to Treat (NNT)
• Inverse of the absolute risk reduction (ARR) 

expressed as a decimal.
• NNT = 1/ARR
• NNT = 1/0.1 = 10



Number Need to Harm (NNH)

Control Group:      
11% ADR

Intervention Group:       
12% ADR



NNH = 1/ARI

• Absolute Risk Increase (ARI)
• Difference between the event rate in control 

group and intervention group
• 12% - 11% = 1% = 0.01

• Number Needed to Harm (NNH)
• Inverse of the absolute risk increase (ARI) 

expressed as a decimal.
• NNH = 1/ARI
• NNH = 1/0.01 = 100



Balancing Efficacy and Toxicity

Efficacy 

Number needed 
to Treat (NNT)

Toxicity

Number needed 
to Harm (NNH)



CAMERA-2 Trial



Let’s look at AKI

Absolute Risk Increase (ARI) = 23% - 6% = 17% = 0.17

Number Needed to Harm (NNH) = 1/0.17 = 6

If we give combination therapy to all patients with MRSA 
bacteremia, 1 out of 6 patients may develop harm (AKI)



DOOR Analysis – Desirability of 
Outcome Ranking

Survival with clinical 
failure but without 
AEs
Survival ✓ 
Treatment failure X
No AKI ✓

3

Survival with clinical 
success and some 

AEs
Survival ✓ 

Treatment success ✓ 
AKI X

2

Survival with clinical 
success without AEs
Survival ✓
Treatment success ✓
No AKI ✓

1

Death 5

Evans S, et al. Clinical Infectious Diseases. 2015; 61(5):800-806.
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Survival with clinical 
failure and AEs

Survival ✓ 
Treatment failure X 

AKI X

4



CAMERA-2 and DOOR analysis



57%

49%

16%

21%



Reframing Conclusions

• JAMA (Original analysis):
• This randomized trial found that the addition of an anti-

staphylococcal β-lactam to standard antibiotic therapy did 
not significantly reduce the primary composite endpoint 
(90-day mortality, persistent bacteremia at day 5, or 
microbiological relapse/failure) in patients with MRSA 
bacteremia

• OFID (DOOR analysis):
• When considering both efficacy and safety, treatment of 

MRSA bacteremia with a combination of standard therapy 
and a β-lactam likely results in a worse clinical outcome 
than standard therapy



Summary

• NNT – relative benefits of a given intervention. 
The lower the number, the more effective the 
treatment. 

• NNH – relative harms of a given intervention. 
The higher the number, the safer the 
intervention.

• Desirability of outcome ranking – more  
pragmatic approach (balancing efficacy/toxicity)
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