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1. Copyrighted “Sheri’s Quotes”

 A ratio is a ratio is a ratio
 Hazard ratio is a risk ratio wearing a watch 
(total # events and timing of each event)

2. I am not a statistician

3. No offense is intended to hazard ratios or 
other statistical concepts



 To demonstrate how to assess and apply 
literature regarding HARM.

 To practice critical appraisal of a cohort study 
for a question of HARM that is relevant to 
GIM practice today. 

 To understand how to handle prognostic 
imbalance.



 Clinical Case:  62-year-old male with Hypertension, 
Hyperlipidemia, Right Kidney Stone (2016), BPH, plantar 
fasciitis. 

 Medications: Lisinopril 40 mg daily, diltiazem CD 180 daily, 
Atorvastatin 20 mg daily, ibuprofen as needed for pain

 Hypertension history:  on lisinopril for about 6 years.  
Recent difficulty in controlling BP.  A trial of HCTZ was not 
tolerated in the setting of BPH and urinary frequency with a 
single episode of bladder outlet obstruction.  Prior use of 
amlodipine was associated with ankle swelling.  



 Hypertension history:  Lisinopril dose maximized to 40 mg 
and addition of diltiazem CD 180 now BPs are controlled 
(~130/70-80).  He checks BPs at home and is very diligent 
with his health. He has never smoked; alcohol intake is a few 
glasses or wine or beer per week (less than 1 alcoholic 
beverage per day).  No family history of lung cancer. 

 He asks if we should be concerned about his lisinopril 
because of something his read on the internet about 
association with lung cancer.  





 Within the next 24 hours two work colleagues (physicians in 
the practice) forward you this article stating that it has been 
in the press and patients may ask us about this article.  

 What should we say?
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 Discuss questions 1-3 in the paper (Use the 
mark-ups in the margins to quickly direct you 
to where you will find the answers)

 #1: Similar for prognostic factors / 
adjustment to level playing field?

 #2: Circumstances and methods similar?

 #3: Was follow up sufficiently complete? 





2. Circumstances and Methods for detecting 
outcome similar? 

3. Was follow up sufficiently complete? 
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 Understand Prognostic and Confounding Variables

 How to deal with prognostic imbalance in randomized 
trials or observational studies – adjusted analysis

 Credit:  Gordon originated slides in this section

Prognostic Imbalance



 Why do we randomize? 

 Goal of randomization:  three components
 Similarity of groups
 Similar known and unknown prognostic factors
 Similar prognosis for outcome of interest 



 Treatment
 80 young
 20 old

 Control
 20 young
 80 old

 Treated group does better

 What are possible explanations?

 What to do?



 Young 
 Trt vs control

 Old 
 Trt vs control

 pool across groups



 Treatment
 80% young
 10% diabetics

 Control
 20% young
 20% diabetics



 Young diabetics
 Trt vs control

 Old diabetics
 Trt vs control

 Young non-diabetics
 Trt vs control

 Old non-diabetics
 Trt vs control

 Pool across four groups



 True treatment effect: RR = 1

 Old event rate 40%
 Young event rate 10%



Treatment
80 young
20 old

Control
20 young
80 old

Total

Total

Old event rate 40%
Young event rate 10%

8
8
16

2
32
34

Relative risk



Treatment (n=100)
80 young
20 old

Control (n=100)
20 young
80 old

Total

Total

Old event rate 40%
Young event rate 10%

8
8
16

2
32
34

Relative risk 16/34 = 0.47
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Young patients           Risk (%) 
Treatment                     10%
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Young patients           Risk (%) 
Treatment                     10%
Control                          10%
Relative risk                   1.0

Old patients                Risk (%) 
Treatment                     40%
Control                          40%
Relative risk



Young patients           Risk (%) 
Treatment                     10%
Control                          10%
Relative risk                   1.0

Old patients                Risk (%) 
Treatment                     40%
Control                          40%
Relative risk                  1.0



 Incidental appendectomy



 Should we be doing incidental appendectomies?

 Some surgeons take out the appendix even if non-
diseased in course of cholecystectomy
 good thing or bad?

 Retrospective Cohort
 Administrative Data from Ontario hospitals 1981 - 90
 7,846 cholecystectomy patients with appendectomy
 191,599 controls



 Mortality
 with appendectomy 0.27%
 without 0.73%
 odds ratio 0.37, p < 0.001

 Incidental appendectomy saves lives!



 Predictors of Mortality / Unequal Distribution
 Men 1.25%, women 0.5%
 Under 60 0.22%; 61 to 60 0.74%, over 70 3.7%
 No co-morbidity 0.32%; co-morbidity 4.3%
 elective 0.22%; urgent 1.32%; emergent 1.9%

 Adjusted OR 0.98
 incidental appendectomy doesn’t effect mortality



 Observational study of 370 randomized drug 
trials included in Cochrane reviews

 Eligible studies were drug trials with binary 
outcomes (e.g. dead/alive, MI/ no MI) with no 
less than 5 individual studies and with at least 
some trials reporting methodologic factors

 Used logistic regression with adjustment for 
treatment effect. 



 6-point scale to “grade” conclusion

 6 = experimental intervention should be “highly preferred”

 1= control should be “highly preferred”

 Association between funding and conclusion was 
adjusted for:

 Treatment effect (how big was the effect)

 Adverse events

 Confounding factors:  Methodologic quality, control 
intervention, sample size, publication year, publication place



Funding # of 
Trials

Median Score
(IQR)+

# (%) of Trials 
Scoring 6 Points+

Nonprofit organizations 67 4 (3-5) 11 (16.4)

Not reported 106 5 (3-6) 32 (30.1)

Nonprofit and for-
profit organizations

51 5 (4-6) 18 (35.2)

For-profit organizations 146 6 (5-6) 74 (50.6)

Total 370 5 (4-6) 135 (36.4)

Abbreviation: IQR, interquartile range.
*Conclusions in trials were assessed by a 1-6 point scale. If the conclusions 
recommended the experimental drug as the treatment of choice without disclaimers, 
6 points was assigned, and if not, 1-5 points was assigned.
+p<.001, using Kruskal-Wallis test (medians) or X2 test (proportions)

Relation Between Funding & Conclusions 
JAMA 2003; 290:921



 Published studies warrant endorsement 
 For-profit larger effects
 For-profit better done studies 
 Publication bias – withholding negative studies

 Published studies don’t warrant endorsement
 Biased interpretation

 Solution?



 Logistic regression found 3 significant 
predictors of drug recommendations
 Effect Size:  Bigger effect size, more likely strong 

recommendation

 Methodologic Quality: Double Blinding, more 
likely strong recommendation

 Funding source (for profit versus others)



 Large effect, high quality

 For-profit versus others

 Small effect, high quality

 For-profit versus others

 Large effect, low quality

 For-profit versus others

 Small effect, low quality

 For-profit versus others

 Pool across four groups



 After adjustment for effect size and blinding: 
 industry funding, odds ratio 5.3 (95% CI 2.0 to 

14.4)

 Conclusion:  industry funded trials may be 
more positive due to biased interpretation of 
trial results.  “Please review carefully whether 
conclusions in RCTS are supported by data”



 Randomization aims to equally distribute 
prognostic factors between groups

 If prognostic factors are unequally distributed, they 
are confounding factors 

 Adjusted analysis help level the playing field

 Aim to create prognostically homogeneous groups
 Calculate effect in each homogenous group
 Pool across groups
 Deals – partly – with prognostic imbalance
 Cannot adjust for unknown prognostic imbalances
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Question 4 and 5
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 How can I apply the results to my patient care?

 Study patients similar to patients in my practice?

 Was follow up sufficiently long?

 Is the exposure similar to what might occur in my 
patient





NNT: 125 death, 
67 stroke, 100 MI

NNH: 10 for side 
effect to d/c drug

Q#10



 Should I stop the ACE-I for my patient?

 What should I say to my colleagues?



 Well designed population based cohort with strong 
methods; adjustment partly addresses confounding 
but bias may remain

 Magnitude of possible harm is small to any 
individual, may be moderate applied to a population

 Additional long term studies will be useful

 In the meantime, must consider the significant 
benefit to ACE-I and individualize treatment 
decisions. 
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