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The Public Benefit Impact Summary

	1
	Aims
	

	
	What did the study set out to achieve?
	The study was looking at how common low calcium levels are in injured children, why this might occur, and whether this is associated with adverse outcomes (as is the case in adults).
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	Public Benefit Impact
	

























	
	How will these outcomes directly result in benefit for the public? Please give details. This should be the main section answered.







	
Children are still dying from severe injuries, the most common reversible cause for this is bleeding. We know that low calcium levels are detrimental for adult patients who are injured and bleeding, however, we do not know if the same is true of children who have different developmental clotting systems and responses to injury. As a result, clinicians are often not looking out calcium levels in injured children, even though these are part of the testing performed in an emergency.  

Calcium is already measured in trauma patients as part of a ‘blood gas’, which is a blood test processed immediately in the emergency department. This provides results in less than five minutes and can help guide emergency treatments. The blood gas offers multiple measurements, including haemoglobin, oxygen, carbon dioxide, and chemicals such as potassium, sodium, and calcium. Currently, for trauma patients, these are used to check the haemoglobin (overall red blood cell levels) to form part of the blood loss assessment, while the ‘gas’ element of the test is crucial for assessing oxygen and carbon dioxide levels if the patient requires breathing support from a ventilator. Although calcium is recorded, it is often overlooked. If this study shows calcium levels to be important in paediatric trauma, the results and dissemination will place additional emphasis on this for paediatric trauma clinical staff.

This study will help us to understand how common low calcium levels are in injured children as well as the potential causes and consequences of this. This study will be beneficial for all injured children and in the wider understanding and treatment of injuries, bleeding, and low blood pressure in injured children. This is expected to inform the way that we treat injured children and is a further step toward reducing the number of children who die from bleeding and severe injuries. For example, clinicians recognising the significance of low calcium levels will look out for this when treating injured children, and if the level is low the calcium levels can be quickly replaced.













	3
	Data 
	

	
	What data were received/processed/collected? 
Was it as expected? Please give brief details.
	The overall death rate from children is fortunately low. Statistically this means that a large number of children will need to be included to see if the results are statistically significant.

The study aimed to look at archived data from multiple hospitals to try and find 600 injured children who have had their calcium levels measured on arrival and the try to link this with their injury journey. This means that the event has already occurred, and the data has already been recorded as part of the care received at the time. Data included sex, age category, whether the injury was blunt or penetrating, vital signs, blood tests, treatment requirements (such as blood transfusions or surgery) and outcomes (such as death).


The local hospital teams reviewed the data before passing it on to the research teams. This involves going through a process of anonymising the data (which we have described in more detail in the data processing section). This includes removing any identifiable details and also involves providing only the information that is relevant to answering the research question. The central researchers were not able to identify any individual patients. Even if the injury was so rare or unusual that it made the news, the data will be anonymised in a way that the researchers will not be able to link this to the data.

The process largely went as expected. However, we found that some sites in England struggled to access the data and that calcium wasn’t universally measured in all trauma patients so the overall number of patients included was 517 (across the UK).

	4
	Methodology 
	

	
	How did you collect the data?
	Collected by local teams.

	
	How did you process the data? 

	Anonymously and by pooling with UK data from multiple sites.

	
	How did you provision/publish the information?
	We aim to publish in an academic journal called Trauma Surgery Acute Care Open. This journal is leading in this research stream related to adults. Overall, there is far less data related to children which adds to the importance of this study.

	
	Did your study scope change from its original aims? Please give brief details.

	Although we didn’t change the scope of the study we did observe that high calcium levels were much more common than expected and that high calcium levels were more likely to be associated with adverse outcomes.

	5
	Outcomes: 
	

	
	The outcomes / results of your proposal. Please give brief details.
	Abnormal calcium levels on admission were common amongst severely injured children. Approximately one in five children were observed to have low calcium levels and approximately one in seven children had high calcium levels which was strongly observed in infants. Low calcium levels were associated with low blood pressure and clotting abnormalities but were not independently associated with adverse outcomes. In contrast high calcium levels were associated with low blood pressure and with poor functional outcome and both early and late mortality (death). 

	6
	Future Questions:
	

	
	Have the processes / results raised further questions for future exploration? Please give brief details.
	This study suggests that the early measurement of calcium is valuable and may provide prognostic information that is useful in the management of severely injured children. In particular the results suggest high calcium levels may indicate patients are at high risk of deteriorating and dying. 

This highlights the importance of monitoring calcium levels as well as the need for caution when replacing low calcium levels to avoid overshooting and causing high calcium levels. 

Future studies might benefit from exploring how calcium replacement doses can be guided by the measured calcium levels, and also by exploring calcium trajectories over time rather than single admission values.
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