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Making the Numbers Less 
Confusing 



What is a Randomized Controlled 
Trial? 

•  Benefits of randomization 
–  Assures everyone has an equal chance of receiving 

treatment or control 
–  Attempts to balance known and unknown 

characteristics between treatment groups 
•  Assures that differences in outcomes at the end of the trial 

can ONLY be attributed to differences in allocated treatment 

•  Allocation concealment (critical!) 
–  Limits selection bias 
–  Maintains benefits of random allocation 
–  What is it? 



Not Random, No Allocation 
Concealment…So What? 

•  “On average, non-randomized trials and 
randomized trials with inadequate 
concealment of allocation tend to result in 
larger estimates of effect than randomized 
trials with adequately concealed allocation. 
However, it is not generally possible to 
predict the magnitude, or even the 
direction, of possible selection biases and 
consequent distortions of treatment 
effects.” 

Kunz R et al. Cochrane Database Syst Rev. 2007 Apr 18;(2):  



Relevant Critical Appraisal 
Concepts 

•  The number of patients that experienced a 
first serious adverse event (SAE) 
– Death, life threatening, hospitalization (or 

prolonged), permanent/significant disability, 
need for emergent medical treatment 

•  Comparing SAE rates allows for an 
assessment of net effect (or “net 
worth” of therapy) 



•  All “really bad things” 
•  Definition: 

– results in death,  
– is life-threatening 
– requires inpatient hospitalization or 

prolongation of existing hospitalization  
– results in persistent or significant disability/

incapacity, or  
– is a congenital anomaly/birth defect. 

Serious adverse events 
(SAE) 



•  What is my net worth? 
– $5000 car 
– $5000 in my savings account 
– My net worth: $10,000 in the black 

•  What else do you need to know? 
– $5000 credit card debt 
– $5000 gambling debt 
– $120,000 mortgage 

•  What is my net worth now? 
– $120,000 in the red 

• The net worth of the drugs cannot be assessed 
by ONLY looking at “primary outcome” events 
and anticipated adverse events 

• You need to consider assets AND debts 

• Expected/unexpected adverse events 

• SAEs that are primary outcome measures as  
well 

Why is an SAE analysis so 
critical?  



ASA 
Vs 
Placebo 

Myocardial 
Infarction 
ASA 
reduces risk 
by 3% 

SAE 
Result if net 
benefit? 



What are SRs? 



Systematic Reviews 

•  “Systematic” search for all articles to 
answer a focused clinical question 

•  Systematic method of data extraction and 
analysis 

•  Methods are transparent and reproducible 
•  Limits probability of missing important 

trials by searching for all possible trials 
–  i.e you get to see the whole picture 



What is a MA? 
When is it appropriate to do a MA? 

•  Taking data from several trials and pooling it 
together (using specific statistical methodology) 

•  To pool data trials must have similar clinical 
questions (PICOS) 

•  Increased statistical power 
–  E.g. 1 trial of 100 people may miss a difference in an 

outcome, but 10 trials of 100 people each may have 
enough statistical power 

•  TIP: only meaningful if PICOS are the same 



Forest Plots 



Forest Plots 
•  Weight 

–  Based on inverse variance 
–  The narrower the confidence interval of a trial 

•  The more precise the finding 
•  The higher the weight 
•  i.e trials with large sample sizes and more precise findings get more 

weight 

•  Horizontal line 
–  Width of confidence interval 

•  Box (the effect size for a trial) 
–  Effect size: bigger the box the more precise the result is 

•  Diamond (overall effect size) 
–  Width of diamond = confidence interval of overall result 



Heterogeneity 

•  Heterogeneity= when different studies report 
different results for the same outcome 
–  You need to know if the differences across trials are: 

•  Real differences (i.e heterogenous) 
•  Due to chance (i.e trials are really estimating the similar 

effect size; homogenous) 

•  Heterogeneity is present if… 
–  Chi square test p<0.1 
–  I2 >30% 



Surrogate Markers 
(vs Clinical Outcomes) 

Surrogate e.g. A1c 

“Bad Things”  

e.g. myocardial 
infarction 

MOST IMPORTANT QUESTION: 

Does the relationship hold in 
reverse when a drug reduces the 

surrogate marker? 

Drug 

TYPICALLY… 

Adding drugs to reduce the 
surrogate doesn’t reduce the risk of 

“Bad Things” 



Surrogate Markers 
(vs Clinical Outcomes) 

Bad Clinical Outcome Train 

Big Bag of Drugs 

The “Bad Clinical Outcome” Train has left 
the station 

“But the 
surrogate 

improved…I don’t 
understand???” 



Confidence Intervals 

•  The more precise the _______they are. 
•  The less precise the_______they are. 
•  What makes them wide or narrow? 

–  i.e what determines “how precise” an effect 
estimate is? 
a)  Source of study funding 
b)  The outcome being measured (dichotomous or 

continuous) 
c)  The statistic used (i.e OR, HR, ARR) 
d)  The number of people and events 

Narrower 

Wider 



Confidence Intervals   

•  Important points 
–  Confidence intervals for RATIOs (OR, HR, RR) 

•  The risk of an event in treatment group/the risk in placebo  
•  If they include “1.0” there is no statistically significant 

difference i.e. risk is the same in both groups 

– E.g  hypotensive episode with new treatment  
» RR 0.89 (95%CI 0.70 to 1.20) 
» RR>1.0 more hypotensive episodes 
» RR<1.0 less hypotensive episodes 



Confidence Intervals   

•  Important points 
– Confidence intervals for ABSOLUTE numbers 

•  If they include “0” there is no statistically significant 
difference 

–  E.g  

– ARR>0, more days in hospital 
– ARR<0, less days in hospital 



Thoughts on Interpretation of CIs 

•  Would you recommend a therapy based 
on the worst/best case scenario of the 
confidence interval? 

CAPRIE Trial: Clopidogrel vs ASA in patients at Risk of Ischemic Events 

ARR in favour of clopidogrel: 0.50% (95% CI 0.02% to 0.98%) 

NNT: 199 (95% CI 102 TO 5000) 

Worst case: 
ARR=0.02% NNT=5000 

Best case: 
ARR=0.98%, NNT=102 



P-Values 

•  The probability that the results observed in 
a study (or results more extreme) could 
have occurred by chance.  
– P value of 0.05 means that there is a 5% 

probability that the results are due to chance 
•  p-value needs to be adjusted for multiple 

comparisons 



Adjusting P-values for Multiple 
Comparisons 

Basic principle: 
–  Each research question has an associated probability 

of error 
–  You need to account for all the error when asking 

more than one question 
–  P-value of <0.5 is only applicable to the primary 

research question 
•  It doesn’t account for error for anything other then the 

primary outcome 
–  Unadjusted “p<0.05” for other outcomes could lead to 

seeing false-positives (differences that only occurred 
due to chance) 



Have I got a deal for you! 

•  Special offer: 50% off 
•  Any takers? 



Absolute vs Relative RIsk 
•  E.g. MI were reduced by 50% with ASA versus placebo 

–  Data table says ASA MI rate= 1%, placebo MI Rate=2% 

•  Absolute difference= Placebo rate- ASA rate=2-1=1% 
–  The ARR=1% 

•  Relative difference= 
–  Placebo-ASA / placebo rate= 1% / 2% = 0.50 or 50% 
–  The RRR= 50% 

•  Compare the two numbers 50% vs 1%...which looks 
better?  



Real Clinical Scenarios 

TI letter #16 1996 



Number Needed to Treat (NNT) 

•  Tool to place results into “humanistic” 
terms 

•  Number needed to treat (NNT) 
– Benefit of therapy 

•  Number needed to harm (NNH) 
– Harm of therapy  

•  NOTE: conflicting evidence for the 
usefulness of these numbers when making 
treatment decisions 



Number Needed to Treat 

•  Calculation of Number Needed to Treat 
(NNT) 

 NNT= 100/ARR(%) 
Previous example 
ARR=1%, NNT=100/1=100 
Treat 100 people to prevent 1 MI 

•  Calculation of Number Needed To Harm 
  NNH= 100/ARI(%) 



NNH 

•  Example 
– Treatment GI bleed rate=10% 
– Control GI bleed rate=5% 
– ARI=10-5=5% increased risk with treatment 

for a GI bleed 
– NNH=100/5=20 
– 1 GI bleed will occur for every 20 people 

treated 



When to Calculate ARR/ARI 

•  Do not calculate ARR/ARI when there is 
no statistically significant difference 

•  Cannot be calculated for continuous 
outcomes 



Much More Comfortable with 
Numbers? 

“The average 
human has 

one testicle.”  


