To make decisions you need to know what works and what doesn’t
(=causal effects)

Intervention
studies
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To answer a causal question, you need to do an RCT

Some challenges:

* Blinding?

* Placebo?

* Solution = pragmatic trial?

of heart failure
-years

But!

* Recruiting participants?
* Adherence?

* Loss to follow-up?

* Costs?
* Timely?
e Ethical?
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To make decisions you need to know what works and what doesn’t
(=causal effects)

Observational
studies
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Protocol Component

Eligibility criteria

Treatment strategies

Treatment

assignment

Qutcomes

Follow-up

Causal estimand

Statistical analysis

Jutline of a Target-Trial Protocol: Specification and Emulation Using Observational Data.

Description

ho will be included in the
study?

hat interventions will eligible
persons receive?

ow will eligible persons be
assigned to the
interventions?

hat outcomes in eligible
persons will be compared
among intervention groups?

Buring which period will eligible
persons be followed in the
study?

hich counterfactual contrasts
will be estimated using the
above data?

Wow will the counterfactual
contrasts be estimated?

Example: Antiretroviral Therapy Initiation in HIV-Positive Persons!

Specification

HIV-positive persons =18 yr of age with
no prior use of antiretroviral therapy
and no history of AIDS

Initiation of antiretroviral therapy:

1. Immediately

2. When CD4 cell count drops below
500 cells per cubic millimeter

Eligible persons will be randomly as-
signed to one strategy and will
be aware of which strategy they
were assigned to.

Death

From treatment assignment until death,
loss to follow-up, or administrative
end of follow-up, whichever occurs
first

Intention-to-treat effect (effect of being
assigned to treatment)

Per-protocol effect (effect of receiving
treatment as indicated in the
protocol)

Intention-to-treat analysis

Per-protocol analysis (requires adjust-
ment for preassignment and post-
assignment confounders)

Emulation Using Observational HIV
Cohorts

Same as for specification

Required data for each person: age, history
of therapy use, history of AIDS
diagnosis

Same as for specification

Required data: date of therapy initiation,
clinical measurements of CD4 cell
count

Eligible persons will be assigned to the
strategies with which their data were
compatible at the time of eligibility.

Same as for specification
Required data: date of death during
the study

Same as for specification
Required data: date of loss to follow-up

Observational analogue of the per-
protocol effect

Same as per-protocol analysis
Required data: preassignment and
postassignment confounders
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Protocol Component

Eligibility criteria

Treatment strategies

Causal estimand

Statistical analysis

Outline of a Target-Trial Protocol: Specification and Emulation Using Observational Data.

Description

Example: Antiretroviral Therapy Initiation in HIV-Positive Persons!

Whe will be included in the
study?

What interventions will eligible
persons receive?

persons be followed in the
study?

Which counterfactual contrasts
will be estimated using the
above data?

How will the counterfactual
contrasts be estimated?

Specification

HIV-positive persons =18 yr of age with
no prior use of antiretroviral therapy
and no history of AIDS

Initiation of antiretroviral therapy:

1. Immediately

2. When CD4 cell count drops below
500 cells per cubic millimeter

loss to follow-up, or administrative
end of follow-up, whichever occurs
first

Intention-to-treat effect (effect of being
assigned to treatment)

Per-protocol effect (effect of receiving
treatment as indicated in the
protocol)

Intention-to-treat analysis

Per-protocol analysis (requires adjust-
ment for preassignment and post-
assignment confounders)

Emulation Using Observational HIV
Cohorts

Same as for specification

Required data for each person: age, history
of therapy use, history of AIDS
diagnosis

Same as for specification

Required data: date of therapy initiation,
clinical measurements of CD4 cell
count

Treatment How will eligible persons be Eligible persons will be randomly as- Eligible persons will be assigned to the
assignment assigned to the signed to one strategy and will strategies with which their data were
interventions? be aware of which strategy they compatible at the time of eligibility.
were assigned to.

Outcomes What outcomes in eligible Death Same as for specification
persons will be compared Required data: date of death during
among intervention groups the study

Follow-up During which period will eligibl From treatment assignment until death,] Same as for specification

Required data: date of loss to follow-up

Observational analogue of the per-
protocol effect

Same as per-protocol analysis
Required data: preassignment and
postassignment confounders
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Protocol Component

Eligibility criteria

Treatment strategies

Treatment

assignment

Qutcomes

Follow-up

Causal estimand

Statistical analysis

Outline of a Target-Trial Protocol: Specification and Emulation Using Observational Data.

Description

Whe will be included in the
study?

What interventions will eligible
persons receive?

How will eligible persons be
assigned to the
interventions?

What outcomes in eligible
persons will be compared

among intervention groups?

During which period will eligible
persons be followed in the
study?

Which counterfactual contrasts
will be estimated using the
above data?

How will the counterfactual
contrasts be estimated?

Example: Antiretroviral Therapy |

Specification

HIV-positive persons =18 yr of age with
no prior use of antiretroviral therapy
and no history of AIDS

Initiation of antiretroviral therapy:

1. Immediately

2. When CD4 cell count drops below
500 cells per cubic millimeter

Eligible persons will be randomly as-
signed to one strategy and will
be aware of which strategy they
were assigned to.

Death

From treatment assignment until death,
loss to follow-up, or administrative
end of follow-up, whichever occurs
first

Intention-to-treat effect (effect of being
assigned to treatment)

Per-protocol effect (effect of receiving
treatment as indicated in the
protocol)

Intention-to-treat analysis

Per-protocol analysis (requires adjust-
ment for preassignment and post-
assignment confounders)

Emulation Using Observational HIV
Cohorts

Same as for specification

Required data for each person: age, history
of therapy use, history of AIDS
diagnosis

Same as for specification

Required data: date of therapy initiation,
clinical measurements of CD4 cell
count

Eligible persons will be assigned to the
strategies with which their data were
compatible at the time of eligibility.

Same as for specification
Required data: date of death during
the study

Same as for specification
Required data: date of loss to follow-up

Observational analogue of the per-
protocol effect

Same as per-protocol analysis
Required data: preassignment and
postassignment confounders
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Some central points

* Using target trial approach improves transparency

* Helps you articulate clear questions

* If you do not have good data on confounders, the method will not fix it

* You cannot emulate a trial that is not pragmatic

* Having a benchmark is highly valuable for comparison — improves confidence

* Can solve problems with selection bias / immortal time-bias by properly allocate person-time
* |s problematic when there could be confounding by indication

e Using negative controls is recommended
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