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• High quality RCTs represent the gold standard for the evaluation 
of efficacy 

• Randomization ensures that groups to be compared have a 
balanced distribution of all known and unknown prognostic 
factors. 

• Biases related to investigator and patient preferences are avoided

• RCTs usually provide evidence on what can be obtained under 
strictly controlled conditions, in selected groups of patients 
treated for a defined period of time.

Randomized Clinical Trials (RCTs)
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Strenghts and limitations of RCTs

Strenghts Limitations
Well defined study population Exclusion of many patients who 

could benefit from the treatment
Study design maximizes internal 
validity

Usually conducted in highly 
specialized centers

Treatment administered under 
strictly controlled conditions

Difficulties in generalizing study 
results

Compliance maximized by rigid 
protocol guidelines

Limited duration and sample size 
make difficult the evaluation of 
long-term effects and rare adverse 
events
“Trial effect”
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Efficacy trials vs. safety trials

Efficacy trials

Aim Demonstrate CV benefit

Aim of treatment Maximize HbA1c difference

Comparator Usually active drug

Study population High proportion of patients 
without CVD/CKD

Primary endpoint Heterogeneous

Study duration Pre-specified

Primary analysis Superiority
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Efficacy trials vs. safety trials

Efficacy trials Safety trials

Aim Demonstrate CV benefit Demonstrate CV safety

Aim of treatment Maximize HbA1c difference Minimize HbA1c 
difference (equipoise)

Comparator Usually active drug Usually placebo

Study population High proportion of patients 
without CVD/CKD

High proportion of 
patients with CVD/CKD

Primary endpoint Heterogeneous MACE

Study duration Pre-specified Event driven

Primary analysis Superiority Non inferiority

HIGH INTERNAL VALIDITY

BUT

LOW GENERALIZABILITY
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Real-world evidence is most commonly defined as the use of
data collected as part of the broader process of care delivery,
as opposed to data specifically collected for research
purposes, and may be represented by a range of sources,
including electronic medical records, administrative (claims
and billing) databases, disease and device registries, and
potentially data collections derived from social media,
consumer-facing applications, and wearable devices.

Real World Evidence
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Real World Evidence: aims

• To evaluate the impact of a treatment in broader populations and
different healthcare settings

• To evaluate the long-term impact of treatment on a large array of
outcomes (even those not considered in RCTs)

• To evaluate the impact of treatment on different patient subgroups, even
those usually excluded or underrepresented in RCTs

• To evaluate rare serious adverse events
• To assess the safety profile in different patient subgroups
• To evaluate treatment compliance and persistence
• To assess healthcare resource utilization, costs of treatment and cost-

effectiveness
• To evaluate the appropriateness of drug prescription and quality of care
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RWE vs. RCTs: 
the case of SGLT2-i
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Baseline characteristics EMPAREG CVD-REAL CVD NORDIC

Age (years) 63.1±8.6 56.9±10 61.2±10.9

Male (%) 71.2% 55.7% 59.4%

History of myocardial infarction 46.7% 2.5% 7.6%

Unstable angina - 1.6% 3.8%

History of stroke 23.1% 4.1% 6.7%

Periperhal artery disease 21.0% 3.4% -

Cardiac failure 9.9% 3.1% 5.0%

CKD 25.9% 2.5% 1.2%

RWE vs. RCTs
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Baseline characteristics EMPAREG CVD-REAL CVD NORDIC

Glucose lowering therapy
Metformin

Sulphonylurea
DPP-4i

TZD
GLP1-ra
Insulin

73.8%
43.0%
11.3%
4.2%
2.7%
48.0%

78.6%
38.4%
33.3%
8.8%
20.3%
29.5%

74.2%
26.5%
19.3%
1.4%
17.0%
29.9%

Antihypertensive therapy 94.9% 80.0% 76.0%

Statin therapy 77.4% 67.3% 67.4%

Aspirin 82.7% - 36.1%

RWE vs. RCTs
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Outcome
(SGLT2-I vs. control)

EMPAREG
HR (95%CI)

CVD-REAL
HR (95%CI)

CVD NORDIC
HR (95%CI)

MACE 0.86 (0.74-0.99) - 0.78 (0.69-0.87)

All-cause mortality 0.68 (0.57-0.82) 0.49 (0.41-0.57) 0.51 (0.45-0.58)

CV mortality 0.62 (0.49-0.77) - 0.53 (0.40-0.71)

Hospitalization for HF 0.65 (0.50-0.85) 0.61 (0.51-0.73) 0.70 (0.61-0.81)

Myocardial infarction 0.87 (0.70-1.09) - 0.87 (0.73-1.03)

Stroke 1.24 (0.92-1.67) - 0.86 (0.72-1.04)

MACE incidence: Empareg 3.74 per 100 py
CVD Nordic 1.64 per 100 py

RWE vs. RCTs
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• Results documented in EMPAREG are confirmed in the real world:

• In larger, less selected populations
• In low CV risk patients
• In different settings and countries
• With different molecules (class effect)
• In comparison with active drugs

WHAT DOES RWE TELL US?
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• Given the observational nature of the study, and despite robust
propensity-matching and multiple sensitivity analyses, a possibility of
residual, unmeasured confounding, cannot be excluded.

• No information on safety

• No information on intermediate outcomes and socio-economic status

• Lack of long-term data

LIMITATIONS
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RWE vs. RCTs: 
the case of Ticagrelor

Diapositiva preparata da ANTONIO NICOLUCCI e ceduta alla Società Italiana di Diabetologia. 

Per ric
evere la versione originale si prega di scrivere a siditalia@siditalia.it



Diapositiva preparata da ANTONIO NICOLUCCI e ceduta alla Società Italiana di Diabetologia. 

Per ric
evere la versione originale si prega di scrivere a siditalia@siditalia.it



Diapositiva preparata da ANTONIO NICOLUCCI e ceduta alla Società Italiana di Diabetologia. 

Per ric
evere la versione originale si prega di scrivere a siditalia@siditalia.it



Diapositiva preparata da ANTONIO NICOLUCCI e ceduta alla Società Italiana di Diabetologia. 

Per ric
evere la versione originale si prega di scrivere a siditalia@siditalia.it



Diapositiva preparata da ANTONIO NICOLUCCI e ceduta alla Società Italiana di Diabetologia. 

Per ric
evere la versione originale si prega di scrivere a siditalia@siditalia.it



Diapositiva preparata da ANTONIO NICOLUCCI e ceduta alla Società Italiana di Diabetologia. 

Per ric
evere la versione originale si prega di scrivere a siditalia@siditalia.it



Diapositiva preparata da ANTONIO NICOLUCCI e ceduta alla Società Italiana di Diabetologia. 

Per ric
evere la versione originale si prega di scrivere a siditalia@siditalia.it



Outcome PLATO SWEDEHEART

MACE 0.84 (0.77-0.92) 0.85 (0.78-0.93)

Death from any cause 0.78 (0.69-0.89) 0.83 (0.75-0.92)

Myocardial infarction 0.84 (0.75-0.95) 0.89 (0.79-1.01)

Stroke 1.17 (0.91-1.52) 0.81 (0.65-1.01)

Admission with bleeding 1.20 (1.04-1.40)

RWE vs. RCTs
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Baseline characteristics
(Ticagrelor group)

PLATO SWEDEHEART

Age (years) 62 70

Male (%) 71.8% 71.5%

History of myocardial infarction 20.4% 15.1%

PCI 13.6% 10.8%

CABG 5.7% 4.6%

History of stroke 3.8% 5.4%

Periperhal artery disease 6.1% 3.3%

Cardiac failure 5.5% 5.5%

Diabetes 24.9% 20.5%

RWE vs. RCTs
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• The SWEDHEART study shows that real-world efficacy and safety
outcomes in patients with ACS treated with ticagrelor vs. clopidogrel
are similar to those documented in the PLATO trial;

• The characteristics of patients treated with ticagrelor in the everyday
practice do not substantially differ from those of the trial (trial with
good generalizability);

• The characteristics of patients treated with ticagrelor in the everyday
practice substantially differ from those of patients treated with
clopidogrel. The simple adjustment for such characteristics using
traditional multivariate models does not exclude the possibility of
residual confounding.

WHAT DOES RWE TELL US?
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Real World Evidence: aims

• To evaluate the impact of a treatment in broader populations and
different healthcare settings

• To evaluate the long-term impact of treatment on a large array of
outcomes (even those not considered in RCTs)

• To evaluate the impact of treatment on different patient subgroups, even
those usually excluded or underrepresented in RCTs

• To evaluate rare serious adverse events
• To assess the safety profile in different patient subgroups
• To evaluate treatment compliance and persistence
• To assess healthcare resource utilization, costs of treatment and cost-

effectiveness
• To evaluate the appropriateness of drug prescription and quality of care

Diapositiva preparata da ANTONIO NICOLUCCI e ceduta alla Società Italiana di Diabetologia. 

Per ric
evere la versione originale si prega di scrivere a siditalia@siditalia.it



Diapositiva preparata da ANTONIO NICOLUCCI e ceduta alla Società Italiana di Diabetologia. 

Per ric
evere la versione originale si prega di scrivere a siditalia@siditalia.it



HbA1c reduction  ≥1% after 12 months - RECPAM analysis

HbA1c 
change

Class 1 Class 2 Class 3 Class 4 Class 5

-2.2±1.5 -1.0±1.1 -0.9±1.0 -0.5±0.9 -0.1±0.8
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RWE on safety

• Sample size of RCTs is usually based on efficacy parameters, not safety;

• Serious, rare adverse events have a very low likelihood  to be detected in 
RCTs; 

• The severity of adverse events  and the monitoring of laboratory 
parameters relative to safety are often poorly defined; 

• The administration of a drug to individuals with comorbidities and 
treated with multiple drugs (usually excluded from RCTs) can be 
responsible for more severe or more frequent drug interactions or side 
effects;

• The duration, often limited, of RCTs does not allow the evaluation of 
long-term safety.Diapositiva preparata da ANTONIO NICOLUCCI e ceduta alla Società Italiana di Diabetologia. 
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Diabetes Ther (2016) 7:45–60
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Incidence rate of hemorrhagic events according to age classes
Adjusted analysis
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De Berardis G. JAMA 2012; 307:2286-94
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Liraglutide and cardiovascular outcomes in T2DM
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Death from CV causes: 219 vs. 278

Difference: -59

Severe hypoglycemia: 255 vs. 178

Difference: -77
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Multivariable Cox model adjusted by propensity score IPTW (Inverse Probability of Treatment Weighted)

Mortality

HHF

Treatment with Insulin is Associated with Worse Outcome in 
Patients with Chronic Heart Failure and Diabetes

Eur J Heart Fail (in press)
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Hosp. CHF Mortality

Effect OR 95%CI OR 95%CI

Insulin (alone or in combination) vs. Other 1.42 (1.32-1.53) 2.02 (1.87-2.19)

Treatment with Insulin is Associated with Worse Outcome in 
Patients with Chronic Heart Failure and Diabetes

Eur J Heart Fail (in press)
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Real World Evidence: aims
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Diabetes Care 2017;40:1425–1432
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Diabetes Care 2017;40:1425–1432Real World Evidence: USA
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Real World Evidence: Italy

Mean HbA1c changes from baseline, adjusted for
baseline values, according to concomitant treatment
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• RWE represents an important complement to RCTs, allowing a
deeper understanding of the risk-benefit profile of a treatement
when administered under routine clinical practice conditions, in
unselected populations;

• In the era of personalized medicine, it is important that clinical
practice guidelines target relevant patient risk subgroups. Large, well
designed observational studies will help to provide evidence to
support “segmented” guidelines;

• The identification of patient subgroups more likely to benefit from
the treatment can inform payers and decision makers in the
definition of reimbursement policies.

CONCLUSIONS
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