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Demand-led Supply: Increasing Efficiency in Clinical 
Studies Logistics

Cost pressures associated with the development of new 
medications are at an all-time high for the pharmaceutical 
industry. Drug development costs in general are rising and 
particularly so within therapeutic categories, for certain 
disease states where highly targeted and costly therapies 
such as biologics show promise. The cost burdens are 
further exacerbated by the need to target smaller 
populations with rare disease conditions, very high cost 
for comparator or standard of care medicines, and the 
utility of adaptive clinical trial designs. In addition, for 
many drugs currently in the pipeline, their very nature 
often adds to the cost of their development. Biologics 
tend to be far more expensive to develop and difficult to 
manufacture than traditional pharmaceutical products, 
and thus, each dose is more costly.

The result is a spiralling in the complexity of many 
clinical trials. Large numbers of potential subjects may 
have to be screened to identify those who might benefit 
from the drug, and if the patient pool is limited, it is 
almost inevitable that multi-site global trials will be 
necessary to reach the recruitment target. Potential 
competition between sponsors seeking the same type of 
patients for their studies can make successfully recruiting 
enough patients for a study even more challenging.

As a result, study sites in regions where the 
infrastructure to support clinical trials may be less than 
ideal will often be used to increase the pool of potential 
patients. Developing a supply chain to support all of these 
sites reliably poses a significant logistical challenge. 
Regardless, it is vital to bear in mind that clinical trials 
impact real patients, who need to receive their study 
medicines on time.

The development of innovative clinical supply chain 
solutions, designed to better meet these changing 
requirements, is gaining traction. Traditionally, the 
decades-old supply-led approach (a PUSH model for 
supplies) was the standard method for the packaging, 
distribution and delivery of clinical supplies. However, 
this approach generally requires long, up-front lead times 
for packaging to establish pre-determined inventories of 
finished clinical supplies. The linear and fixed nature of 
this approach means that any variability introduced once 
production has begun, such as a change in the number of 
sites to be supplied, has the potential to cause problems 
such as delays or inadequate stock to fulfil demand.

Under this traditional approach, it is also important 
to note that although required stock levels at each 
site are typically forecast well in advance of the study 
start, variability in patient recruitment rates can result 
in insufficient supplies at one clinical site, while there 
may be too much inventory at another. A shortage of 

investigational medicine often means some patients 
cannot be treated and the validity of the trial data 
gathered by that site could potentially be called into 
question. Less serious, but still problematic, is the 
opposite case, where sites hold an excess amount of 
aging inventory which may then expire before it can be 
dispensed. Both of these situations ultimately introduce 
risk, push up waste, and  potentially study costs.

Demand-led supply (a PULL model) is a more flexible 
approach to clinical supply, which is better suited to 
address the variability and increased level of risk that 
often goes hand-in-hand with complex studies. Unlike the 
traditional approach to clinical supplies, the demand-led 
approach is flexible and does not rely upon the upfront 
production of a fixed quantity of finished supplies. 
This seemingly simple, but powerful, difference allows 
clinical supply inventories to match the actual patient 
recruitment rate at each site.

Traditional Supply Model (The PUSH Model)
The traditional supply-led model has been largely 
unchanged for decades, and in many circumstances 
remains the appropriate choice. For example, if patient 
recruitment is expected to be relatively easy, the study 
drugs are relatively inexpensive, easy to obtain or have 
long expiry dates, and the list of clinical sites is unlikely 
to change, this may be the most cost-effective model to 
use.

With the supply-led model, each trial protocol requires 
that discrete primary and secondary packaging runs 
well in advance of the study start. These packaging runs 
typically have very long lead times. Studies spanning 
multiple countries will often opt to employ booklet labels 
which encompass the demands of multiple jurisdictions 
and languages. Booklet labels are not a trivial endeavour: 
they are expensive to design, translate and print, and 
have long lead times associated with production—often 
they find themselves on the critical path to study start. 
Though they offer some flexibility once designed within 
the countries in the booklet; they also suffer with many 
constraints: 1) adding new countries is a significant 
challenge which leads to obsolescence of very costly 
labels, 2) regulatory changes for label requirements after 
the booklets have been printed is also a cause for re-work 
or obsolescence, and finally (and most importantly), 3) 
they are NOT patient friendly—connecting the variable 
data to patient instructions buried in the labels may lead 
to diminished utility of the label by the patient.

Since the precise quantity of labelled product that will 
be required for the trial is subject to variability, forecasts 
are used to determine how many packaging runs are likely 
to be needed to support the study over time, including 
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the batch size and timing of each run. Every site involved 
in the study will receive a bulk shipment of individually 
numbered patient kits at the outset and periodic 
resupplies based upon the future production schedule. 
Even if reforecasting is used mid-study to inform any 
adjustments to site volume levels, a substantial overage, 
which can exceed 200%, will have to be built into the 
process to ensure supplies do not run out. This is the 
“push” of supplies to meet patient needs and results in 
substantial amount of clinical supply waste. This waste is 
either the opportunity cost of API that could have been 
used for product development, or the real dollars spent 
on costly comparator and standard-of-care medicines 
purchased in the marketplace.

Since in the real world, patient recruitment rates are 
rarely predictable, a modified version of the supply-led 
model introduces the concept of just-in-time labelling. 
This modified approach can prove beneficial if there are 
multiple trials being run in the same region that require the 
same base clinical supplies, but with different protocols 
and, therefore, different labels. Under this approach, 
clinical supplies are still produced in advance, however 
the final (patient) label is not applied until the patient 
has been identified and scheduled. The just-in-time model 
is more likely to be appropriate than the supply-led model 
if some variability in patient recruitment is expected, or 
the study drugs are likely to be in short supply.

Just as under the supply-led model, discrete primary 
and secondary packaging runs will be carried out 
according to plan, resulting in partially complete patient 
kits that just require final labelling. These kits are held at 
a central facility where they will await final labelling and 
shipment to the clinical site, either directly or via an in-
country depot depending upon the site location. 

An interactive response technology (IRT) system is 
used as the mechanism by which clinical sites request 
the necessary supplies from the central storage facility. 
This IRT “order” triggers the process of applying the 
final pre-printed label, protocol information and patient 
number to the partially finished patient kit, quality 
release and distribution to the clinical site. As with the 
supply-led model, initial forecasts and mid-study re-
forecasts are used to predict the levels of supplies that 
should be required. However, although some flexibility 
has been introduced and stock inventory levels will be 
lower, it remains difficult to make changes to the kits, 
and wastage levels are still high.

Demand-led Supply (The PULL Model)
Both the traditional and just-in-time models can lead to a 
mismatch in demand and supply, resulting in a significant 
amount of inefficiency in the supply chain alongside a 
high amount of clinical waste. For a trial involving highly 
targeted, and therefore much smaller populations of 
patients, it is important to develop a better understanding 
of what – and where – the demand is likely to be.

Consequently, there is a growing shift from the static, 
traditional model and semi-flexible just-in-time 
approach, to a more dynamic one. Demand-led supply 
is a fundamentally different concept, relying on a 
continuous chain of cGMP steps to permit the secondary 
packaging, label release and distribution of assembled-
to-order patient kits (with single panel labels specific for 
country), based on actual patient need. Patient needs at 
sites “pulls” required supplies.

Those trials that should benefit most from a demand-
led supply model include ones where the sponsors are 
looking to be able to quickly activate new sites, where 
patient recruitment rates are expected to be highly 
variable, if the number and location of study sites are 
likely to change, or when clinical waste must be kept to 
a minimum to maximise a very costly or difficult -to-
obtain study drug. It is also more appropriate than the 
just-in-time model for any trial where the patient kits are 
particularly complicated, especially for a long-running 
study where the need to update an expiry date may come 
into play.

The key to the demand-led model’s potential for 
improving supply chain efficiency and predictability is in 
its dynamic approach that decouples primary packaging 
from secondary packaging. Just like in the traditional 
approaches, primary packaging is completed in advance 
of the study start, with additional runs scheduled at 
predetermined points in the future based upon forecasted 
demand. However, unlike the traditional approaches, 
all secondary packaging (kit assembly and labelling) is 
carried out at one or more regional packaging facilities 
situated closer to where the trials are being run versus a 
central facility.

These regional locations hold primary packaged 
“bright stock” in inventory. Bright stock identification is 
accomplished in the form of a batch lot barcode, which is 
scanned into a central inventory tracking system. Batch 
analysis and quality release takes place on samples of 
each lot just after the primary packaging process in order 
to streamline future quality inspections. And, as there 
is no secondary packaging done in advance of actual 
need, it is straightforward to pool stock across multiple 
protocols.

Secondary packaging is performed in response to 
“orders” that arrive via the IRT system for the study. The 
requested kits are assembled, country specific labels are 
applied, supplies are released, approved and shipped 
directly to the clinical site within a matter of days. The 
bright stock barcodes are scanned during the secondary 
packaging process for quality control purposes, and 
also so that the centrally tracked inventory is updated 
accordingly.

In addition to supporting a clinical supply chain 
that is reliable and responsive, the dynamic nature of 
a demand-led approach has other advantages as well. 
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Firstly, it eliminates the need for time-consuming and 
bulky booklet labels, since country-specific single-panel 
labels are applied during secondary packaging. Patient 
kits assembled under the demand-led approach carry 
the latest possible expiry date available at the time of 
secondary packaging. Studies using protocol designs that 
demand supply chain flexibility, such as an adaptive trial, 
the demand-led approach can more effectively handle 
mid-study changes that impact clinical supplies, such 
as dosage changes or adding new countries.  Finally, 
the labels created are more patient friendly as variable, 
dosing, and storage/handling information are readily 
available.

How can Demand-led Supply be Successfully 
Implemented?
Key to the success of a demand-led supply model is 
the availability of a global network of facilities with 
secondary packaging and clinical storage capabilities. 
These should be located in countries within easy reach 
of all the study sites that are being supported, in order 
to facilitate quick distribution. By relying upon multiple 
locations, versus a single location, it may be possible for 
these regional facilities to also provide backup capacity 
for other locations. For example, in case of unforeseen 
events such as 2010’s Icelandic volcano eruption that 
disrupted air travel over Europe, packaging facilities 
in locations unaffected by the event may be able to 
temporarily supply sites within the affected region.

Implementing a demand-led supply model is a 
strategic commitment that, once in place, provides the 
sponsor with a flexible solution that can better absorb 
variability and ultimately service the needs of clinical 
sites and patients. The demand-led supply approach 
creates a flexible model that works globally, regionally 
and locally, and once put in place, can be leveraged for 
future studies as appropriate.

However, putting a demand-led model in place is not as 
simple as flipping a switch and shifting instantly from a 
supply-led to a demand-led model. The necessary systems, 
processes and integration points must first be established 
to support a demand-led supply chain. Among these 
processes is a tight integration with IRT to aggregate 
demand forecast. Adoption and implementation of IT 
systems designed to support demand-led inventory 
management, order scheduling and supply release 
specific to demand-led packaging activities are to be 
required as well.

Conclusion
A multi-site global trial is far more complex to manage 
than a single-site trial, or even a multi-site trial where 
all the sites are within the same jurisdiction. Despite 
efforts at harmonisation, differences between the 
requirements and standards of regulatory authorities still 
exist. But even on a practical level, there are differences 
in infrastructure between countries and regions, and the 
processes and rules regarding customs differ too. Across 

all this is the need to maintain product integrity in this 
challenging global network, which can be particularly 
challenging when products requiring a cold chain are 
involved. Any supply chain model will have to deal with 
all these challenges and future changes.

One of the main advantages in shifting to demand-
led supply is the potential for significant time savings, 
both over the traditional model and the just-in-time 
variant. The dynamic approach of the demand-led 
service model means that is both flexible and responsive 
to study changes and has the potential to get necessary 
clinical supplies to study sites faster, which is important 
in light of the increasing reliance on adaptive trials and 
increasing competition for patients, where it can make 
all the difference between a study running on time and 
one that is challenged, or even compromised by supply-
related delays.
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