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ABSTRACT  

We are all familiar with Adverse Events (AEs) and how to report them. But what about those special AEs 
that occur when your study product is an injectable? These special AEs are known as injection site 
reactions or ISRs and they are reported very differently than traditional AEs. In this paper we will explore 
what makes these AEs different and why they tend to be such a pain to programmers everywhere. We 
will not only explain what an ISR is and how it is different, we will also look at some examples of how they 
are reported and even how to help make them a little less of a pain.  

INTRODUCTION 

At one point or another we have all had some type of injection, whether for a vaccine or administration of 
an amazing pain medication or allergy shots. I do not know about you, but I am always sure it is going to 
hurt, at least a little. But many other not so pleasant reactions can occur because of putting a foreign 
substance in our bodies.  In the world of pharmaceutical drug research and development we call these 
Injection Site Reactions (ISRs) and as we strive for better, more potent medications that we take less 
often, injectables are becoming increasingly common. 

ISRs are Adverse Events (AE) but they are not quite the same as a headache or nausea. We need to 
look at other factors to help decide whether they cause a safety concern for our patients. Our goal is to 
make patients' lives last longer, cure diseases and improve overall quality of life. 

Let us dig into what an ISR is, what are some of the common types, what typically causes them and most 
importantly how do we report and analyze them. 

WHAT IS AN ISR? 

Do you know what an ISR is? We thought we did but when we sat down to try and define it, we found it a 
bit more difficult than we thought. Isn’t it just an Adverse Event (AE) which happens when a patient is 
poked with a needle of some sort or is it more complicated than that? 

DEFINITION 

“An allergic, histaminic, or traumatic response of the skin and subcutaneous tissues to any substance 
introduced with a needle.” (Medical Dictionary.2009). 

Now it’s clear, right? Maybe we need to dig just a little deeper.  

• Allergic response: a response of your immune system to the injected substance. 

• Traumatic response: damage to tissues from the needle or volume of the injection. There will be a 
traumatic response since an injection breaks the skin.  The degree of that response depends on a 
variety of factors: the size of the needle, the skill of the practitioner, location of the injection, the 
mode of the injection (subcutaneous or intramuscular), etc.  

• Histaminic response: the release of histamine by your body in response to the injection 
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COMMON TYPES 

• Pain 

• Swelling  

• Erythema/Redness  

• Induration (the thickening and hardening of soft tissues of the body, specifically the skin) 

• Nodules (small, rounded lumps of matter distinct from their surroundings) 

• Pruritus (severe itching of the skin) 

• Tenderness 

• Discoloration 

COMMON CAUSES 

• Device  

• Operator error  

• Drug/Medication/Investigational product  
o Is it the drug?  
o The volume?  
o The route of administration?  
o The speed of the injection?  

• Drug interactions 
 

ISR AS AN ADVERSE EVENT  
ISRs can occur any time something is injected into the body with a needle; the needle breaks the skin 
and therefore is likely to cause some trauma to the body. Although we know this trauma will occur, we 
want to capture these events as AEs. I know what you’re thinking; we know how to handle and report 
AEs, we do it all the time. Unfortunately, in some instances ISRs are more than your average AE. Let’s 
explore this a little more.  

WHEN TO TREAT JUST LIKE ANY OTHER AE  

Let’s imagine your study is investigating a breakthrough Oral product which will cure chronic stupidity. 

During the study, a patient receives a vaccine and develops swelling at the injection site. Is this an AE; is 

it an ISR? Since we are not studying the vaccine, we would treat this ISR just like any other AE we see in 

our study. That would be true even if our investigational production (IP) was an injection.  

We want to treat ISRs that are a result of our IP differently than ISRs which are related to other injections. 

Why? Because every time our product is injected into a patient it is likely one of these ISRs will occur and 

as a result ISRs become study endpoints rather than just AEs. 
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ISR AS A STUDY ENDPOINT 

When we start to think about an ISR as a study endpoint it can quickly become a bit overwhelming. What 
exactly do we want to report? Where will this data be stored? Can we use the ADAE dataset, or do we 
need something else? 

Typically, when the Case Report Form (CRF) is developed, there is a separate form for ISRs, but the data 
is captured in the AE dataset and reported in the SDTM AE data. It is viewed as AE data. 

CRF EXAMPLE 
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SDTM AE EXAMPLE 

 

This CRF and resulting SDTM data example looks remarkably like what we capture for all AEs not just ISRs except for the very first question, that 
question really illustrates that this form is for ISRs. One other important bit of information we would like to collect is about the size of the ISR. We 
do not necessarily collect size for all ISRs but there are some that are important, particularly erythema and swelling but it could be any number of 
ISRs that we want to measure. 

CRF EXAMPLE FOR ISR SIZE COLLECTION 

 

But where does this data go in SDTM? It ends up in FAAE. 
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SDTM FAAE EXAMPLE 

 

This data really does not fit nicely into the ADAE format and when summarizing AEs we typically display frequency counts and percentages. We 
summarize All AEs, Drug Related AEs, Serious AEs (SAEs), etc. But what other information do we want when we start thinking about ISRs? 

Other information we may collect in relation to ISRs are things like Skinfold Thickness which is typically captured with the vital signs data as well 
as questionnaires like Patient Interpretation of Neuropathy (PIN) and Numeric Pain Rating Scale (NSR) geared toward pain and its overall effect 
on the patient’s life. 
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ENDPOINTS 

• Number of ISRs 

• Event Characteristics (frequency counts) 
o Subject Level 
o Event Level 

• Outcome (frequency counts) 
o Subject Level 
o Event Level 

• Maximum Grade (frequency counts) 
o Subject Level 
o Event Level 

• Action Taken (frequency counts) 
o Subject Level 
o Event Level 

• Time to Onset (summary stats) 
o Event Level 

• Duration (summary stats) 
o Event Level 

• Duration at different grade levels (summary stats) 
o Event Level 

• Rate of ISR Events Per Injection Visit (summary stats) 
o Calculated for each subject as the number of events experienced by the subject 

divided by the number of injection visits attended by the subject. 
▪ Event Level 

• Needle Length Comparison 
o Event Level 

• Size of ISR  
o Event Level 

• Location of Injection 

 
It may appear that we have most if not all this information in ADAE but when you consider the event level 

summarization and add in complexities like phase comparisons (Injection 1 vs Injection 2, Maintenance 

vs Follow-up, etc.) ADAE can quickly become really complicated. We have found it is much easier and 

much clearer to create a separate Basic Data Structure (BDS) dataset called ADAEISR. 

ADAEISR 

Now that we see why we need to capture this ISR data in its own dataset, ADAEISR let us look at what 

that might look like. The ADAE dataset is reported in the occurrence data structure (OCCDS), defined by 

CDISC (Clinical Data Interchange Standards Consortium) as the counting of subjects with a given record 

or term, and often includes a structured hierarchy of dictionary coding categories. Knowing that we will 

need to do more than just count subjects the best choice is the Basic Data Structure (BDS), which allows 

for greater flexibility to meet our analysis needs. A BDS dataset is long and narrow, using parameter 

variables (PARAM/PARMCD) along with value variables (AVAL/AVALC) to capture the data.  

When thinking about the different endpoints we want to be able to display in our outputs using parameters 

will make the data easy to parse out into different sections. This structure will also allow us to capture 

both continuous and categorical data easily. 

Let us first look at what our output might look like for a typical event-level ISR table: 

  



 
 

7 

We will likely have several sections of data that is best represented with counts: 

 

But other sections are best represented with summary statistics. 
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And even some sections that need both represented. 

 

Using the BDS data structure will allow us to capture all of this in one dataset.  Looking at the specs for 

this dataset you will see that it is very clean and concise making it much easier to work with. 
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The key to BDS is the Value Level Metadata (VLM) and ensuring it is clear how the parameter level information is defined. 
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With all the groundwork laid we can create a dataset that is clear, concise and easy to use in order to create our desired outputs. 
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CONCLUSION  

We have defined what an ISR is, how it is different from the other data we collect, especially AE data, and 

how to capture the data in a form that will make it easier to display and report. As our world evolves, we 

will likely see more and more medications administered as some type of injection.  For us in the 

programming world this means we need to understand the uniqueness of the data we collect and how 

best to report it to those who need to see it and draw conclusions from it.  The world of ISRs is complex 

but it is that complexity that makes it so much fun.  Happy programming 😊  

CONTACT INFORMATION  

Your comments and questions are valued and encouraged. Contact the author at: 

Kjersten Offenbecker 
Programming Leader 
GlaxoSmithKline, Inc 
Kjersten.x.Offenbecker@gsk.com 
 
Fox Mulder 
Principal Programmer/Analyst 
GlaxoSmithKline, Inc. 
Fox.A.Mulder@gsk.com 
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