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• Raise interest and awareness about N-of-1 trials
• Introduce a newly formed global N-of-1 network 

Objectives
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• Can identify most effective treatment for an individual

• Also known as ‘single-patient’ or ‘individual-patient’ trials 

• A sub-type of Single-Case Experimental Designs (SCEDs)

What is an N-of-1 Trial? 

N-of-1 trials are ethical, multiple crossover, randomised controlled trials of interventions 
tested in an individual patient 

@suzannem5
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• Borrow key methodological elements of group clinical trials – e.g. blinding and randomisation 
• Randomisation of time periods instead of participants
• Individual crosses back and forth between two treatments in random order, several times. 
• Patient acts as own control 
• Outcomes are repeatedly measured during each study period 
• Treatment vs. comparator periods are measured in pairs during a ‘cycle’

Key Features of an N-of-1 Trial

@suzannem5
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• Difficulty translating group-based RCT evidence to individual patients in practice (Rothwell, 2005)

1. Strict inclusion criteria 
2. Groups that are hard to recruit (e.g. rare diseases) 
3. Groups that are hard to retain (e.g. patients receiving palliative care)
4. Limited resources
5. Ecological bias – average vs. individual 

• N-of-1 trial evidence can complement evidence from RCTs

• Represent a rigorous, high-integrity, evidence-based, pragmatic clinical decision methodology for 
patient-centered comparative effectiveness research

Why use N-of-1 trials?

@suzannem5



CRICOS code 00025BCRICOS code 00025B

Craig et al (2008)

Recognition of N-of-1 Trials

Howick et al. (2011)
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N-of-1 Reporting Trends
• N-of-1 trials are of increasing interest
• Majority of studies report N-of-1 trials with multiple patients 

Scopus, 12th September 2019 @suzannem5
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• ‘Pooled’ or ‘aggregated’ N-of-1 studies are where data 
from a series of N-of-1 studies are statistically 
aggregated 

• Data can be combined from studies using a common 
protocol

• Can provide population-based estimates of 
effectiveness. 

• Offer many of the benefits of conventional RCTs but with 
the addition of per-person insights.

Pooled N-of-1 Trials

@suzannem5
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• Like in all trials, careful consideration about design is required 

• Limited awareness of benefits of individual and pooled N-of-1 trials 

• Myths about N-of-1 methods e.g.
- “N-of-1 methods are qualitative case descriptions”
- “Results are only relevant to making individual treatment decisions” 
- “Not generalisable”
- “Patients will not complete repeated measures”

• Not suitable to answer all research questions
- Ideal criteria: chronic, stable health condition, treatment has a short half life and response to treatment is fast

• Lack of knowledge/expertise about statistical methods required to analyse data
- Bayesian methods are recommended but not widely used (Zucker et al 2010) 
- Development/application of adaptive trial design and stopping rules (Duan et al., 2013)

What Are the Challenges?

@suzannem5
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• Enhance therapeutic precision 

• Improve patient-centred outcomes 

• Improve shared decision-making 

• Reduce costs of ineffective treatments

• Digital and mobile health applications facilitate data collection

Benefits of Individual and Pooled N-of-1 trials

@suzannem5
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• Pooled N-of-1 studies can be used to draw conclusions about effectiveness at a population level

• Particular useful for accumulating evidence in hard to recruit/retain populations (e.g. pediatric
traumatic brain injury, rare conditions, palliative care)

• Multiple cycles and multiple data points collected per cycle = substantially fewer participants and 
less time required to achieve the equivalent statistical power of a group-based RCT

• This can result in lower costs compared than standard group-based RCT

Benefits of Individual and Pooled N-of-1 trials
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We looked at 4 different standard deviation structures.

• Scenario 1- Weak heterogeneity and moderate error: 𝜎! = .1 and 𝜎" = .5.
• Scenario 2- Homogeneity and moderate error: 𝜎! = 0 and 𝜎" = .5.
• Scenario 3- Strong heterogeneity and moderate error: 𝜎! = .5 and 𝜎" = .5.
• Scenario 4- Strong heterogeneity and large error: 𝜎! = .5 and 𝜎" = 1.

For each of the four variance settings and each of 5000 simulations, we 
generated 𝑐 = 3 N-of-1 cycles from the above model

N-of-1 trials require substantially fewer participants to achieve the same 
statistical power as RCTs and cross over trials

N.B. Results from simulation study based on a representative sample without 
washout effects. 

Comparison of aggregated N-of-1 trials with parallel and crossover 
randomized controlled trials using simulation studies
Blackston, Chapple, McGree, McDonald & Nikles (in preparation)
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- N-of-1 trials represent a powerful method in clinical research and practice because 
they provide information about how an individual patient responds

- Benefits include precision, patient-centredness, cost-effectiveness and efficiency

- Challenges are limited awareness, myths and lack of expertise in statistical analysis 
methods 

- Providers often require more information than simply whether interventions are 
effective in the original controlled study sites on average

- N-of-1 evidence can be used to draw conclusions about individuals and populations

Weighing up the Pros & Cons
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INTERNATIONAL COLLABORATIVE NETWORK FOR N-OF-1 
TRIALS AND SINGLE-CASE EXPERIMENTAL DESIGNS

Nof1andSCED.wixsite.com/home

@Nof1SCED

ICN Mission
Promote, support and advance the use of personalised clinical studies, and to 
share relevant knowledge, experience, expertise, resources, and data 
through our global partnership between researchers, healthcare 
professionals, and patients

Objectives 
Encourage discussion and collaboration amongst members. For example:

- Share new ideas and projects related to N-of-1/SCEDs
- Update members about current projects, events and activities
- Discuss key research papers
- Ask/answer questions (i.e. methodological, clinical, theoretical)

https://nof1andsced.wixsite.com/home
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INTERNATIONAL COLLABORATIVE NETWORK FOR N-OF-1 
TRIALS AND SINGLE-CASE EXPERIMENTAL DESIGNS
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INTERNATIONAL COLLABORATIVE NETWORK FOR N-OF-1 
TRIALS AND SINGLE-CASE EXPERIMENTAL DESIGNS

• The ICN has over 160 members 
from 12 different countries

• Membership is currently FREE

• Members have helped shape the 
strategic direction and priorities 
for the ICN

@Nof1SCEDNof1andSCED.wixsite.com/home

https://nof1andsced.wixsite.com/home
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Thank you
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International Collaborative Network for 
N-of-1 Clinical Trials and Single-Case 
Experimental Designs
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