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The major regulators have a minimum expectation that all pharma 
companies will be taking a proactive approach to real-world 
safety monitoring. As part of this, they ideally need to employ 
structured statistical methods to understand the findings and their 
significance, in context. But now more affordable and scalable 
solutions are being packaged to suit all needs, transforming what’s 
possible. 

Keeping abreast of emerging safety issues and accurately maintain 
a drug’s safety profile, has proved a challenge without the necessary 
systems and statistical expertise to model and assess the significance 
of findings. But this is what is expected by the major regulators as part 
of real-world safety signal monitoring.

For smaller pharmaceutical organisations with limited product lines, 
low adverse event caseloads, or established products with known safety 
profiles, the process of post-marketing signal detection has tended to be 
a manual and passive one, dependent on spreadsheets to capture any 
findings. In other words, signal detection has not been a particularly 
strategic or analytical endeavour, other than to comply with the need 
to report periodically to health authorities.

But this is to undermine the fuller impact of pharmacovigilance 
(PV), in detecting unknown causal associations between medicines 
and unexpected events. That relies on optimised detection processes 
and proper scrutiny of unexpected findings. 

Stastistical Options
Statistical methods are designed to supplement traditional PV 
methods. These methods, collectively known as Quantitative 
Signal Detection (QSD), or Statistical Signal Detection (SSD), use 
mathematically-calculated scores to assess the relationship between 
a medicine and an adverse event. Minimum thresholds are then 
applied to highlight or raise alerts on specific drug-adverse event 
pairs and avoid statistical noise or false positive findings. 

Statistical methods fall into three broad categories; disproportionality; 
change detection; and reference data methods. Disproportionality 
methods are useful for finding new patterns in large data sets. Change 
detection methods, which pick up on increased frequency or severity, 
are useful to monitor known issues or identify manufacturing issues. 
Reference data methods match findings to identified medically 
important events, for example through comparison with Designated 
Medical Events (DME) lists maintained by the regulators. 

Combining these methods, and applying appropriate thresholds and 
monitoring cadence, to arrive at an optimal signal detection approach 
for a product can seem daunting, especially for smaller safety teams. 

All major pharmacovigilance regulations and guidelines, such 
as those from the European Medicines Agency (EMA), the US Food 
and Drug Administration (FDA) and the International Council for 
Harmonisation of Technical Requirements for Pharmaceuticals for 
Human Use (ICH), strongly recommend (and in some cases require) 
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the use of statistical methods in signal detection. However, there are 
variabilities dictated by context – e.g. such as the type of product and 
how well established it is. Ultimately, regulators are looking to assess 
whether they are for or against a given drug based on their current 
understanding of the benefit-risk ratio. The assumption is that 
monitoring and detection will take place at a suitable frequency for the 
given context, as part of companies’ regulatory obligations and duty of 
care to patients. 

There is a reputational risk if companies do not employ QSD. If 
the major health authorities know more about a company’s products 
and any emerging safety patterns before the organisation itself, this 
does not look good. And once an issue has been detected externally, 
the time pressure for effecting corrective action will be aggressive and 
failure to respond appropriately could have grave consequences (e.g. in 
regulatory warnings, with implications for the company’s share value). 

Ideally, any statistical anomalies would already be known to the 
pharma company, allowing the marketing authorisation holder (MAH) 
to prepare a response and initiate action before they are audited.

Size Should be no Barrier to Safety Vigilance
Larger pharma companies with broader and more diverse product 
lines, which may include advanced or novel therapies, typically run 
advanced, large-scale signal detection systems which track, flag 
and analyse findings proactively. To control the demands and cost 
of this activity, organisations will often adapt the frequency of their 
monitoring and analysis to the level of perceived risk.

Although smaller pharma organisations may lack the resources 
and infrastructure to deploy comparable capabilities internally, 
opportunities to readily access a quantitative signal detection service 
delivered by a trusted partner have levelled the playing field, triggering 
a rethink of signal detection by more modest-sized drug companies.

For overstretched heads of safety, with limited budgets, this is a 
chance to tap into highly specialised expertise, gain clear oversight and 
respond more promptly to the latest real-world experiences of their 
products.

Digging Deeper for Clues
The opportunity here is not just one of risk management; it is 
about building richer intelligence about a product and its relative 
impact in the world. The major health authorities, with their vast 
databases about all products, are able to perform rich segmentation 
to understand expected health issues – such as the expected rate 
of heart attack – in geriatric populations, paediatric populations 
and general populations and note any significant changes linked to 
classes of drug or individual products over time. 

It can then be determined whether the number of reports of 
particular adverse events are within expected parameters, or whether 
they are disproportionately greater in incidence for those taking a 
particular drug. In this way they can distil, for example, whether 
patients taking a particular nonsteroidal anti-inflammatory drug 
(NSAID) are statistically more prone to a heart attack or stroke than 
those taking an alternative. Being ahead of these trends means drug 
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companies can perform an earlier analysis of and investigation into, 
what may be causing those spikes. 

Highlighting Potential Manufacturing or Dosing Issues
Proactive change detection signal detection methods will also shine a 
light on any emerging issues with manufacturing – such as possible 
contamination in one of the manufacturing pipelines. The earlier 
potential issues of this nature are detected, the lower the risk of 
patient harm and of reputational damage. 

Further value can help in detecting possible issues linked to complex 
products that require careful administration, such as once-a-day 
medicine formulations versus split-dosing. Known issues have emerged 
here with cancer-related pain treatment, involving the use of controlled-
release opioid products. If the intended effects of these medications don’t 
last for the expected period, so that the patient goes on to experience 
pain, this should be picked up in the safety reporting. The solution to 
managing an identified signal of this nature may be better healthcare 
professional training, or patient information leaflet updates.

The biopharma evolution towards advanced therapeutics including 
Chimeric Antigen Receptor T-cell (CAR-T cell) therapy will further 
increase the need for statistically-robust signal detection. CAR-T cell 
therapy involves genetically engineering a patient’s own T cells to 
attack cancer cells. Data capture of adverse events on such products 
is enhanced due to the setting in which they are administered. This 
relatively high data volume, per patient, can quickly overwhelm 
smaller safety teams using more manual detection methods, yet regular 
scrutiny of these products is high.

Strategic Benefits of Outsourcing QSD
There is a risk to doing the bare minimum when it comes to post-
marketing signal detection, irrespective of companies’ respective 
portfolios. Proactive, statistics-based detection enables earlier and 
more decisive intervention wherever warranted.

QSD-as-a-service solves that problem, bringing access to the latest 
statistical algorithms, expert consultancy and workload simulations 
within the reach of all pharma companies. The appeal of this flexible 
and light-touch approach is that companies need only tap into (and pay 
for) these on-demand resources as and when needed. And simulation 
studies on real data can help to determine the minimum alert 
thresholds and minimum number of times surveillance of a particular 
product will be needed, to keep patients safe and fulfil the expectations 
of regulators, helping companies to find the right balance. 

Making statistical signal detection more accessible paves the way 
for all pharma organisations, whatever their size and scope, to be more 
proactive and strategic about their real-world safety monitoring and 
responsiveness. 

Sharpening QSD capabilities will stand companies in good stead for 
the future too. That’s both as data volumes increase, and as continued 
scientific breakthrough extend populations’ longevity uncovering new 
health challenges, or adverse events not previously considered.


