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David Sackett & Evidence Based 
Medicine

• Dr. David Sackett, who recently passed away, 
describes the movement in a 1997 paper:

• “Evidence-based medicine, whose philosophical 
origins extend back to mid-19th century Paris and 
earlier, is the conscientious, explicit and judicious 
use of current best evidence in making decisions 
about the care of individual patients.” 

• The practice of evidence-based medicine means 
integrating individual clinical expertise with the 
best available external clinical evidence from 
systematic research.
http://www.medscape.com/viewarticle/844845 downloaded 5/23/15

http://www.ncbi.nlm.nih.gov/pubmed/9190027
http://www.medscape.com/viewarticle/844845


“The writing of guidelines is becoming a systematic 
formal process with increasing emphasis on 
maintaining integrity, minimizing conflicts of interest 
and using consistent systematic methods to define 
the evidence base, grade its quality and then make 

recommendations." 

.

New Paradigm in Guidelines

Qureshi N, Minhas R, Wierzbicki AS.
Prioritizing health outcomes in a limited world: writing lipid guidelines.
Curr Opin Lipidol. 2015 Jun;26(3):188-94

http://www.ncbi.nlm.nih.gov/pubmed/25887682


New Paradigm in 2013 with ACC-AHA Cholesterol 
Treatment Guidelines

BMJ. 2013 Nov 27;347:f7110



Criticisms 
BMJ 2014 Apr;35(15):960-8

. 

A. Scope limited to randomized trials only (RCTs)

Response: 
1) Durability:  Guideline recommendations most likely to be retained        

are those based on high quality evidence  (JAMA 2014)
2) Bias:

- RCTs were evaluated by an independent contractor in response 
to three critical questions, and judged for quality
- Questions chosen by panel where >50% had no conflicts of 
interest both during and since the guidelines were published

3) Importance to primary care: 
-Strongly endorse highest quality evidence from RCTs

Stone NJ et al. J Am Coll Cardiol. 2014 Jul 1;63(25 Pt B):2889-934.
McBride P et al. Am Fam Physician. 2014 Aug 15;90(4):212-216.



Durability of Class I Cardiology Guidelines 
Recommendations Most Likely to Be Retained if 
Based on High Level Evidence

Table 4. Durability of Class I ACC/AHA Guideline 

Recommendations with Differing Levels of 

Scientific Evidence Among 448 Index Recommendations for 

which Level of Evidence (LOE) Data were available revised

LOE A     LOE  B     Other 

Status of rec.                  n=105     n=195      n=148
In (current) guideline  (%)

--Retained          95 (90.5)    158 (81)    109 (73.7)  

--Downgraded or

Reversed          4 (3.8)        25 (12.8)    14 (9.5)

--Omitted            6( 5.7)         12 (6.2)      25 (16.9)

JAMA. 2014;311(20):2092-2100. 





Dangers of Oversimplification

There are four groups most likely to benefit from initiating statin 
therapy:
(1) Patients with any form of clinical ASCVD 
(2) Patients with primary LDL-C levels of 190 mg per dL
(3) Patients 40 to 75 years of age who have diabetes and LDL-C levels 
of 70 to 189 mg per dL

(4) Patients 40 to 75 years of age who do not have diabetes but who 
do have an estimated 10-year ASCVD risk of 7.5% or greater.

The last group does not automatically receive statin 
therapy, but is engaged in a risk discussion with their 
physician. 
Stone N et al; JACC 2014;   McBride P et al. Am Fam Physican 2014;  Martin S et al, 
JACC 2015



Criticisms 
BMJ 2014 Apr;35(15):960-8

A. Scope limited to randomized trials only (RCTs)

B. Abolition of (LDL-C) targets in favour of specific statin regimens 
that produce a 30-50% reduction in LDL-C 

C. the absence of target LDL-C levels in very high-risk patients 
with high absolute risk or residual risk factors 

D. A reduction in the threshold for treatment in primary prevention 

E.  The risk calculator using the pooled cohort equations not fully 
evaluated

Ray KK et al.  Eur Heart J. 2014 Apr;35(15):960-8

http://www.ncbi.nlm.nih.gov/pubmed/24639424


Why Not Continue to Treat to Target?

Major difficulties: 
1. Current RCT data do not indicate what the 

specific target should be 
2. Unknown magnitude of additional ASCVD risk 

reduction with one target compared to another
>>Targets can result in additional therapy 
added when NNT to get benefit would be 
large

3. Unknown rate of additional adverse effects  
from multidrug therapy used to achieve a specific 
goal
4. Therefore, unknown net benefit from treat-to-
target approach



At any LDL-C, overall CVD Risk determines benefit   
(Robinson J, Stone N Am J Card 2006)

CTT 2010: Meta-analysis of 26 RCTs (170,000 Participants



ACC-AHA Guidelines Identify Plaque Burden 
More Accurately than ATP III with targets

Population:  3,076 subjects;

-- 65.3% men mean age 55; women 59; >90% white

-- At time of imaging 44% not on statins

Compared : ACC-AHA Guideline Assessment Cardiac Risk (GACR) 

v. NCEP Guidelines (ATP III)

Results; 

1) Probability of statin Rx rose sharply with increasing plaque burden 

with GACR

2) GACR assigned fewer patients with no plaque to statins & 

more patients with heavy plaque to statins

3) The correlation of serum LDL-C levels to various plaque levels 

is essentially zero. Targets degrade the accuracy of 

assignment of patients to statin therapy.

-Johnson KM and Dowe DA. JACC 2014



Johnson KM and Dowe DA. JACC 2014

ACC-AHA GUIDELINES IDENTIFY PLAQUE BURDEN 
MORE ACCURATELY THAN ATP III WITH TARGETS



Criticisms 
BMJ 2014 Apr;35(15):960-8

A. Scope limited to randomized trials only (RCTs)

B. Abolition of (LDL-C) targets in favour of specific statin regimens that 
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C. the absence of target LDL-C levels in very high-risk patients 
with high absolute risk or residual risk factors 

D. A reduction in the threshold for treatment in primary prevention 
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Ray KK et al.  Eur Heart J. 2014 Apr;35(15):960-8

http://www.ncbi.nlm.nih.gov/pubmed/24639424


High intensity statin Rx



Retrospective cohort study

5% random sample of Medicare beneficiaries
Between 65 to 74 years old

Included I filled a statin Rx after a CHD event in 2007-2009
Assessed if high intensity statin or not

Only 27% post discharge filled a high intensity 
statin prescription

Best predictor of high intensity statin use after was high 
intensity statin use before



Relationship of changes in atheroma volume to final 

LDL-C in IVUS studies (post-hoc)

R² = 0.58 
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What About IMPROVE-IT?
Study:  Randomized Double Blind Controlled Trial
Population: High Risk Secondary Prevention  (Acute 
Coronary Syndrome with One High Risk Feature)
Intervention/Comparator

• Simvastatin 40 + Ezetemibe 10 mg/Simvastatin 40 + Placebo

Outcomes: Presented at AHA in November 2014
No effect on total mortality, but reduced rate of 
stroke and MI
LDL-C from 69 to about 54 in intervention group
No safety signal of harm

Time: Long study – 6-7 years of followup
Significance: Showed Ezetimibe could be added to a statin 
with both safety and efficacy in a very high risk group



LDL-C and Lipid Changes in IMPROVE-IT

1 Yr Mean LDL-C

Placebo/Simva 69.9

Ezetimibe/Simva 53.2

Δ in mg/dL -16.7

Adapted from IMPROVE-IT slide set with permission



Statin-Treated Individuals 
Nonstatin Therapy Considerations 

• Use the maximum tolerated intensity of statin

• But consider adding nonstatin drug therapy if: 

– A less-than-anticipated therapeutic response 

persists 

– ASCVD risk-reduction benefits outweigh the 

potential for adverse effects in higher-risk persons:

• Clinical ASCVD <75 years of age

• Baseline LDL–C ≥190 mg/dL

• Diabetes mellitus 40 to 75 years of age 

• Nonstatin cholesterol-lowering drugs shown to 

reduce  ASCVD events in RCTs are preferred



Guidelines Recommended Regular 
Followup

• An entire Figure was given to show that follow-

up is needed to determine

– Adequacy of therapy

– Adherence to therapy

• The schedule was to check lipids in 4-12 weeks 

after initiating statin therapy

• Further follow-up in 3-12 months was 

recommended based on the clinician’s 

judgment  of adequacy and adherence



Criticisms 
BMJ 2014 Apr;35(15):960-8
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Ray KK et al.  Eur Heart J. 2014 Apr;35(15):960-8

http://www.ncbi.nlm.nih.gov/pubmed/24639424


Pros/Cons of Risk Estimation

– Guidelines acknowledged in guideline 
documents that risk estimation is imperfect

– Panel chose 7.5% cutoff as risk still seen below 
that arbitrary cutoff in primary prevention RCTs
(similar to 10% risk as estimated by QRISK)

– Strength: Inclusion of stroke and having a 
separate equation for African-Americans 

– Using 7.5% risk to trigger “Clinician-Patient Risk 
discussion.”



More adults eligible for statin treatment 

under the new ACC/AHA guideline:

Statins: 43 million (37.5%)  56 million (48.6%) 
Could save almost ½ million lives

Those who were reclassified upward as contrasted to 

those reclassified downward: 

1) older

2) more men

3) higher systolic blood pressure, 

4) had a significantly lower level of LDL-C

5) higher rate of obesity.   

BUT ≥ 7.5% risk doesn’t mean automatic statin assignment

Pencina et al NEJM 2014 



New Guidelines Efficiently Choose Additional 
Individuals to Get Statin Rx (Dallas Heart Study)

Paixao ARM et al  Circ Cardiovasc Qual Outcomes. 2014;7: 



In adults with LDL-C <190 mg/dL who a

re not otherwise identified in a statin 

benefit group, or for whom after quantit

ative risk assessment a risk-based treat

ment decision is uncertain, additional 

factors may be considered to inform 

treatment decision making. 

In these individuals, statin therapy for 

primary prevention may be considered 

after evaluation of the potential for 

ASCVD risk-reduction benefits, 

adverse effects, and drug– drug interact

ions and consider patient preferences. 



Lower Risk Primary Prevention

Begins with Clinician Patient Risk Discussion 

Clinician Patient Risk 
Discussion at all levels 
of Risk



Clinician-Patient Risk Discussion

• Address risk factor control (usefulness of risk 
estimator)

• Review adherence to heart-healthy lifestyle

• Discuss potential for benefit as compared to 
potential for adverse effects and drug-drug 
interactions

• Include informed patient preference to 
facilitate shared decision making 



Additional Factors When a Risk 
Decision is Uncertain

Risk Assessment Guideline. 
Factors chosen if they improved discrimination, 
calibration, & reclassification of the risk assessment 

1. Family history of premature ASCVD

2. CAC score ≥ 300 or ≥75th%

3. hs-CRP ≥2.0 mg/L

4. ABI<0.9  

Cholesterol Assessment Guideline. 

1. LDL-C ≥ 160 mg/dl 

2. Use lifetime risk estimation 



Evidence Based To Inform Risk Decisions

Best 
Scientific 
Evidence

Patient 

preference

Clinical

Judgment

Adapted from Dr. Sanjay Kaul
with permission
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Validation of ASCVD Pooled Cohort Risk 
Equations – NEJM 2014

In this cohort of US adults for whom 

statin initiation may be considered 

based on the ACC/AHA Pooled Cohort 

risk equations

• observed and predicted 5-year 

atherosclerotic CVD risks were similar

• indicating that these risk equations 

were well calibrated in the population 

for which they were designed to be 

used,

• demonstrated moderate to good 

discrimination. 

Muntner et al. JAMA March 2014



Pooled Cohort Equations:
External Validation in ReGARDS Population

Muntner P, et al.  JAMA 2014; 311:1406-1415.



Pros/Cons of Risk Estimation
• Although we better identify women/African 

Americans at risk of stroke

• Criticism has mainly been from groups not
representative of US population

– Low risk volunteers in clinical trials from health 
professionals (high SES)

– MESA study cohorts with strong representation of 
Hispanics, Chinese (~30%) –shown to be lower risk 
than white/African Americans

– MESA not natural history study due to CT scores 
available to participants and clinician



Response to Criticisms 
BMJ 2014 Apr;35(15):960-8

. 

A. High quality evidence based on RCTs where you start; 
data shows this provides guidelines most likely to be durable

B. Rigid targets as indicators of statin Rx not proven to track in 
primary prevention with CT atherosclerosis; risk based assignment is 
much better (although married to Clinician-Patient risk discussion)

C. Use of high intensity statins (and as in IMPROVE-IT moderate 
intensity + ezetemibe in high risk , not targets, predict benefit in 
secondary prevention (CTT meta-analysis)



Response to Criticisms 
BMJ 2014 Apr;35(15):960-8

. 

C. Guidelines allow for Rx added to statins with RCT proven therapy
-Consider in patients who are shown to benefit

-In very high risk secondary prevention, moderate intensity + 
ezetemibe associated with net benefit (fewer strokes/MI)
(didn’t have high intensity statin arm in IMPROVE IT)
-those with familial hypercholesterolemia (FH) who 
untreated have LDL-C ≥ 190 mg/dl

D. A reduction in the threshold for treatment in primary prevention
-Dallas Heart -> additional cases selected have a reasonable 
NNT. (Paixio et al 2014)
-In younger and older patients especially, the value of the 
Clinician-Patient Risk Discussion important for individualizing 
therapy.   (Martin S. et al JACC 2015)



Response to Criticisms
BMJ 2014 Apr;35(15):960-8

E. The risk calculator using the pooled cohort equations not fully 
evaluated

-Validated in REGARDS – a community based US study;
Clinical trials such as MESA not really natural history studies-

- ACC risk estimator app indicates where over and under 
estimation occurs based on ethnicity 

-Guidelines recommended that risk estimation begins risk 
discussion; statin assignment not automatic

-Allows clinicians to add family history or specific testing
such as coronary artery calcium score, hs CRP, ABI to inform the    
risk decision,  if risk decision uncertain in primary prevention 



Principles of Evidence Based Medicine 
(adapted from Dr. Oliver Wendell Holmes)*

1) Not to guess when you can know
-Seek high level evidence to guide decisions

2) Not to take authority when you can have facts
-Headlines can be misleading; consider 
evidence  quality, see if results are biologically 
plausible and consistent with clinician judgement

3) Don’t prescribe just because the patient is ill;
--use best data to inform clinician judgment
--consider net benefit

*Neuheuser D. Qual Saf Health Care 2006;15:302–304. 


