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Abstract
Biologics are increasingly becoming an integral part of treatment and the ongoing development of these medicines
particularly for chronic disease will see more of these medicines being used by a much wider patient population.
The expiration of patents for existing biologics will lead to the introduction of lower-cost biosimilar medicines,
furthering increasing the expected utilisation of biologics in clinical practice. Despite knowledge that adverse events
are more frequent for biologics than conventional products and that new biologics have had three times more safety
regulatory warnings than conventional medicines, there are no estimates of the global harms from biologics. We
propose a study which will build an active post-market surveillance approach to monitor the use and adverse events
associated with biologic medicines in the real-world setting.
Introduction
Biologic medicines are predominately immune-based therapies used to treat a wide range of disease including
cancer, diabetes, multiple sclerosis, heart attack, asthma, inflammatory bowel disease and autoimmune disorders
such as rheumatoid arthritis. While clinically effective, the unique mechanisms of action of biologics can result in
unpredictable and life threatening adverse events. Expanding indications, off-label use, use of multiple biologics for
multiple diseases, and sequential use of biologics further exacerbates the potential for adverse events. Due to the
limitations of pre-market clinical trials, some serious safety concerns have only emerged as populations have
become increasingly exposed to biologics in the post-market setting. For example, in South Australia, of 56 patients
dispensed ipilimumab for malignant melanoma1, eight were admitted to hospital for severe, steroid refractory colitis
and two of these patients received a colectomy after another biologic, infliximab failed to resolve the colitis. In
practice the rate of colitis was 3 times higher than in clinical trials and the estimated cost to manage the adverse
events in these patients was over $400,000. Efalizumab, for treatment of psoriasis, was withdrawn 6 years post
approval after three cases of progressive multifocal leukoencephalopathy (PML) were detected2. PML has also been
identified post-market with natalizumab3, for treatment of multiple sclerosis, which resulted in a temporary removal
from the market. Risk of PML was shown to increase with duration of use of natalizumab and modified with prior
use of immunosuppressants. These examples highlight the need for a rapid post-market surveillance system for
biologics that not only identifies and quantifies harms, but identifies particular characteristics that make patients
more vulnerable to harm. The aim of this study is to develop a comprehensive post-market surveillance program for
biologics using both the Observational Health Data Sciences Informatics (OHDSI) and the Asian Pharmacoepidemiology Network (AsPEN).
Methods
To describe biologic use we will use the OHDSI ATLAS platform to generate cohorts of patients exposed to
biologics and examine trends over time in 1) uptake of biologics, 2) incident and prevalent use of biologics, 3) use
of concurrent biologics for the same condition and across multiple conditions. Using the OHDSI Treatment Pathway

tool we will describe treatment pathways, or the ordered sequence of biologic use for a patient. Characterising
treatment pathways will reveal how countries differ in their treatment approaches with biologics. Practice
differences between regions will provide a mechanism to investigate potential modifying factors associated with
risk. We will systematically determine the risk and quantify the harm of serious acute and long term adverse events
associated with biologic medicines, including infection, anaphylaxis, and immunological side effects involving the
liver (e.g. hepatitis), eyes (e.g. uveitis), gut (e.g. colitis), skin (e.g. skin eruptions), and lungs (e.g. respiratory
infections) in datasets large enough to have sufficient power to detect them. To quantify incidence and risk of
severe acute and long-term adverse events with biologics we will use OHDSI SelfControlledCaseSeries and
CohortMethod packages to generate possible associations between biologics and adverse events. OHDSI LAERTES
Evidence Base Explorer will be used to determine adverse events of interest for investigation. Further to determining
whether biologics are associated with increased risk of harm at the population level it is important to identify the
particular characteristics of patients that may make them more vulnerable to these risks. As well as the prior use of
other biologics or use of multiple biologics, other factors including conventional medicine use, comorbidity, age and
gender may all modify the risk of side effects with biologics. Using OHDSI PatientLevelPrediction package we will
develop predict patients who experience serious adverse events following treatment with biologics. The
OHDSI FeatureExtraction package will be used to develop prediction variables. Identifying characteristics of those
who are most at risk of harm with biologics will have a significant impact on patient safety by providing knowledge
for clinicians to modify practices for those most of risk.
Conclusion
This research specifically responds to the call-to-action by the European Medicines Agency to develop better
strategies to identify and quantify safety problems arising with biologics. Our aim is to generate real world evidence
for regulators, clinicians and patients to support decision-making.
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