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Drug Accountability and Destruction Reporting 
Closing the Clinical Supply Chain Information Loop

I have worked in the clinical trials industry for almost 
20 years. If I am honest, what happens to drug at the 
end of a trial is something that neither I, nor a large 
number of sponsors I have worked with over the years, 
have spent a huge amount of time discussing in advance. 
Even when researching for this paper, the lack of online 
material suggests that drug accountability is not exactly 
a hot topic. However, this all changes if something goes 
wrong – subsequent investigations can have significant 
cost implications for sponsors.

Lack of accurate accountability logs at the end of a 
clinical study can trigger warning letters from regulators, 
delaying or even eliminating acceptance of trial data 
from a non-conforming site1. This in turn can delay trial 
completion and subsequent product approvals, which 
carries significant costs in terms of lost opportunities. 
I have first-hand experience of this, in which a major 
pivotal trial could not be closed out because of significant 
discrepancies between site accountability records and 
material received for final reconciliation and destruction 
at the sponsor’s chosen vendor. 

More importantly, poor compliance with regulatory 
guidelines on accountability can be a patient safety 
issue. Accountability regulations are intended to ensure 
that patients received the right dose of the right drug, 
and that investigational drug has been consumed only 
by trial participants2. Furthermore, accountability can be 
used to assess a patient’s compliance during the trial, 
and to explain unexpected poor efficacy or side-effects 
observed for specific patients if their actual dosing varied 
from that specified in the protocol. Missing information 
does not help investigations into why clinical trial results 
were not as expected.

Accountability at the clinical site remains the 
responsibility of the clinical investigator. While 
technology solutions exist, largely through IRT systems 
that can make maintaining accountability consistent and 
easier to track, a surprising number of studies still rely 
on paper-based accountability logs. Also, not all studies 
employ IRT systems – how can we identify potential 
discrepancies in these cases, allowing us to start work 
earlier on resolving potential issues? As the industry 
moves to a more risk-based, centralised approach to site 
management with fewer monitor visits this issue is likely 
to grow in importance.

In this paper I will discuss ways in which a little 
extra time spent on up-front planning of clinical supply 
accountability can save considerable time and cost at the 
end of a clinical trial. 

The Clinical Supply Chain Loop
Figure 1 shows the clinical supply chain from release 
of packaged materials through to final destruction. 
I consider this a loop because for clinical supplies to 
fully reconcile, all material produced at step 1 must be 
accounted for before we can complete the loop at step 7 
and destroy all returned and leftover materials. However, 
a number of issues can make this difficult to achieve.

• Multiple parties are involved in the supply chain, all 
of which employ different systems for data capture. 
For example, details of released and shipped kits may 
be stored in the packager’s system. If used, an IRT 
system will capture details of which kits are released, 
ordered, received at site and dispensed. Returns to 
site may be logged in the site’s own accountability 
logs, which are still paper-based in many cases. 
Destruction vendors – especially if supplies are 
destroyed locally – may capture kits returned for 
final destruction in yet another system. Linking these 
different data sources to accurately account for all 
drug at the end of a study can involve a significant 
amount of time and cost. If data discrepancies are 
discovered, investigating these can lead to further 
spend in excess of original study budgets.

• As companies strive to reduce expensive waste, 
overages at site and at depots are actively being 
reduced. The result of this is that inventory from 
slow recruiting, over-stocked sites may be transferred 
to faster recruiting sites where inventory is running 
low to ensure continuity of supply. It is vital that a 
mechanism is in place to capture this movement of 
inventory.

• Clinical trial timelines are another area that can 
impact on planning accountability in advance. Up-
front planning typically focuses on critical path items 
that determine whether a trial can start on time 
rather than how it will be closed out. 

• Globalisation of clinical trials is adding further 
complexity to the accountability process as a result of 
differing requirements in each country. For example, 
some Latin American countries do not allow imported 
clinical trial materials to be re-exported, so they 
must be destroyed in-country. Selection of a local 
partner to perform accountability and destruction in 
advance of these services being required is therefore 
vital. Ensuring these partners work in a consistent 
manner with other destruction vendors in terms of 
what information they capture, and the processes 
they employ, can cut downstream difficulties in 
reconciling data.

• Inconsistent recording of data at clinical sites is 
another potential cause of difficulties when trying to 
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reconcile supplies. For example, some site staff may 
record dispensed amounts at unit dose levels, where 
others may refer to ‘packs’. When training sites, it 
is important to standardise processes between sites 
and ensure investigator training covers data entry 
requirements.

• The condition of returned materials can also be an 
issue, as these very greatly between patients. Sites 
can help alleviate this through patient education.

  

Figure 1: The clinical supply chain loop

 
In a recent survey by the Global Clinical Supplies Group3, 
most respondents reported that accountability to unit 
dose level is generally conducted at clinical sites, while 
the final destruction facility simply verifies that they 
received the correct number of tamper-sealed shipping 
containers back from the site, and that all contents 
listed on paperwork are accurate. There are arguments 
supporting the performance of full accountability to unit 
dose level at the final destruction site as opposed to the 
clinical site. Lower-cost fully-trained staff, automated 
counting equipment and robust data capture systems are 
available at clinical supplies specialist vendors, which can 
help improve the accuracy of data capture. Centralised 
accountability is also more consistent with the industry’s 
moves towards a risk-based remote monitoring approach 
to site management.

Paper-based Approaches
While, as discussed below, technologies such as IRT offer 
electronic systems to support accountability, a significant 
number of trials still rely on paper-based logs. 

The key to successfully implementing paper-based 
approaches in multi-site trials is ensuring consistent data 
capture between sites. This can be achieved through 
the use of standardised paperwork. For example, NIH 
includes a template for accountability logs on their 
website for sites participating in their studies, as shown 
in the example below.

Figure 3: NIH Template for Subject Dispensing Log

The above example is for a subject dispensing log – 
exclusive use of these can create difficulties for sites and 
CRO monitors verifying site inventory in that they do 
not capture all inventory at the site. As a result, if a site 
wishes to verify their inventory based on what they have 
received from the sponsor, dispensed, and received back 
from patients, they need to work across multiple forms 

 

 

Investigational Product Accountability Log: Subject Record 

Name of Institution:  Product Name:  

Investigator Name:  Manufacturer:  

Protocol No.:  Dose Form and Strength:  

Protocol Title:  Dispensing Area:  
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ID 
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Initials 

Dose 
Quantity 

Dispensed 
and/or Received 

Balance 
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Balance 

Lot No. 
Recorder’s 

Initials 

Ex. 15Feb2
012 12345 ABC 10 mg - 100 tabs 600 

500 98765 JAD 

1.                     

2.                     

3.                     

4.                     

5.                     

6.                     

7.                     

8.                     

9.                     

10.                     

 

The above example is for a subject dispensing log – exclusive use of these can create difficulties for 
sites and CRO monitors verifying site inventory in that they do not capture all inventory at the site. 
As a result, if a site wishes to verify their inventory based on what they have received from the 
sponsor, dispensed, and received back from patients, they need to work across multiple forms 
and/or perform a full stock check. Sites should therefore also record activities at a site level in a 
balance-on-hand log. 

Time spent monitoring site compliance with regulations, and investigating discrepancies arising as a 
result of errors in manual systems, can add significant hidden costs to clinical trial budgets. In 2006, 
additional costs to the clinical trials industry resulting from manual accountability processes were 
reported to be in the region of $156 millioniv. 

Figure 2: Product storage and retrieval systems at 

specialist vendors can improve the efficiency of the 

drug accountability process 

 

In a recent survey by the Global Clinical Supplies Groupiii, most respondents reported that 
accountability to unit dose level is generally conducted at clinical sites, while the final destruction 
facility simply verifies that they received the correct number of tamper-sealed shipping containers 
back from the site, and that all contents listed on paperwork are accurate. There are arguments 
supporting the performance of full accountability to unit dose level at the final destruction site as 
opposed to the clinical site. Lower-cost fully-trained staff, automated counting equipment and 
robust data capture systems are available at clinical supplies specialist vendors, which can help 
improve the accuracy of data capture. Centralised accountability is also more consistent with the 
industry’s moves towards a risk-based remote monitoring approach to site management. 

Figure 2: Product storage and retrieval systems at specialist vendors can improve the efficiency of the 
drug accountability process 



Volume 6   Issue 642  Journal for Clinical Studies

IT & Logistics

and/or perform a full stock check. Sites should therefore 
also record activities at a site level in a balance-on-
hand log. Time spent monitoring site compliance with 
regulations, and investigating discrepancies arising as a 
result of errors in manual systems, can add significant 
hidden costs to clinical trial budgets. In 2006, additional 
costs to the clinical trials industry resulting from manual 
accountability processes were reported to be in the region 
of $156 million.4

Technology Solutions
1. Scan Out, Scan Back of Barcoded Kits
Records for non-controlled drugs should account for 
95-100% of material shipped to a site. An inability to 
account for medication outside of these limits should be 
investigated and explained.

For paper-based systems in large trials this can be an 
onerous task. However, if the same company is used for 
shipping and final reconciliation/destruction of returned 
materials, a simple solution exists that significantly 
reduces the work involved in finding sources of 
discrepancies. Most clinical supply facilities use barcode 
technology to verify shipments and ensure that the right 
kits have been shipped to the correct site, and to maintain 
a record of what was shipped (scan out). This technology 
is used for both IRT-controlled and manually-generated 
shipping orders. The same barcode can be used to scan 
kits returned from clinical sites (scan back) and a report 
can be generated comparing the two records, allowing 
sponsors to quickly identify mismatched data. 

2. IRT Solutions 
Since their inception, IRT systems (IVRS, IWRS) have 
presented the potential to improve the efficiency and 
accuracy of drug accountability. The first IRT system 
to include accountability reporting functionality was 
launched in 2006. IRT systems capture information 
throughout the chain of custody of clinical supplies. Once 
supplies are packaged and released, the full inventory of 
what is available for the IRT system to order is uploaded 
into the system. Each time the IRT orders a shipment, 
and clinical sites verify receipt, IRT databases include a 
full inventory list for each site. By allocating specific kits 
to patients during dispensing visits, IRT systems record 
what the site has used from their inventory. The addition 
of accountability modules to IRT systems allows sites 
to confirm which kits they have in stock, dispensed to 
patients and received back. Reports allow sites to quickly 
compare what they have dispensed with what they 
received back, which in turn allows the site to quickly 
identify and investigate discrepancies. Since a single 
workflow-driven system is forcing sites to enter data in 
a consistent manner, discrepancies due to differences in 
the way personnel capture data can also be eliminated. 
Finally, destruction vendors are also able to access the 
system to confirm that they received everything back 
from the site for final destruction. Even if globalisation 
of the study has forced a sponsor to use multiple vendors 

for final reconciliation and destruction, an IRT solution 
allows data to be captured in a single platform.

Despite the obvious advantages of using IRT systems 
to improve the accountability process, uptake of this 
functionality was initially quite low in the industry. 
However, IRT providers have continued to invest in 
enhanced functionality and this is becoming a standard 
approach to improving accountability in trials employing 
IRT systems. This functionality is increasingly available 
in lower cost, configurable IRT solutions, which is further 
increasing the scope of studies to which this technology 
can be applied.

The Future
With the advent of big data, integration between the 
different systems involved in the clinical supply chain 
will give sponsors and regulators increasing visibility 
of how an investigational drug was produced, stored, 
shipped, dispensed, consumed and ultimately disposed 
of. As new personalised treatments, such as autologous 
cell and gene therapies, enter development it will become 
vital to ensure that medication is tracked and accounted 
for throughout its entire chain of custody. For example, 
autologous cell therapies are produced using samples 
removed from the patient they are ultimately used to 
treat, are specific to that patient and are potentially 
dangerous if administered to a different individual. For 
these treatments, tracking of medication to its ultimate 
use and/or disposal is critical. Technologies to address this 
need are already in an advanced stage of development5, 
and could ultimately be applied to further enhance supply 
chain accountability for more traditional therapies. 
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