
Advancing Patient Healthcare in Worcestershire: One-Year Impact of DxA5000 Track Installation 

 
1  

Confidential - Company Proprietary 

Advancing Patient Healthcare in Worcestershire:  

One-Year Impact of DxA5000 Track Installation 
 

 
    

 
 

Abstract 

Background: An accurate and predictable Turnaround time (TAT) is crucial for patient-centred 

healthcare. TAT has a direct impact on the satisfaction of patients and physicians, as well as  

improved efficacy of the healthcare system as a whole. 

Objective: This clinical laboratory observational study aimed to evaluate the impact of a Total 

Laboratory Automation (TLA) system (DxA 5000, Beckman Coulter) on TAT of clinical chemistry and 

immunoassay samples from the point they are loaded onto the Automation system (BCR read). 

Methods: Data was collected on specific metrics within the laboratory workflow in order to compare 

and analyse TAT of a clinical chemistry sample from sample arrival to final patient report upon pre- 

and post-installation of the TLA system. We also compared the rate of pre-analytical errors throughout 

the process, such as (i) incorrect sample type received for test, (ii) tests N/A (specimen haemolysed), 

and (iii) insufficient sample received. Analysis was made with mean values calculated from raw data. 

Additionally, a comparison of the additional tests (add on tests) process was conducted, collecting the 

time taken from booking the additional request into the data management platform to patient result 

being available. 

Results: After the installation of TLA DxA 5000, the TAT from “BCR read at Automation to Sample 

Result” was reduced by 56% for emergency samples; and was reduced by 59% for routine samples. 

Additionally, and importantly, the standard deviation between results from “BCR read at Automation to 

Sample Result” was reduced by 91% for emergency samples. TLA system-derived TAT reduction 

enhanced the efficiency of the laboratory workflow, integrating online sample centrifugation, 

minimizing manual handling, and automatising reporting. Furthermore, due to increased quality 

control of the TLA system, an increased workload demand throughout the period of the study did not 

reflect into an increased pre-analytical error rate. The new automated process granted a 

computerised and standardised clinician report upon pre-analytical error, reducing the level of manual 

input in error detection. 

Conclusion: Total automation in the clinical laboratory represented a substantial improvement in 

operational predictability, efficiency, test accuracy, and test quality, leading to optimized healthcare 

with increased lab efficiency. As such, total lab automation promotes a patient-centred healthcare 

approach. 
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Introduction 

The clinical laboratory is a fundamental unit in the support 

of diagnostics, prognostics, treatment control, and 

prevention of diseases by producing accurate, 

reproducible, and timely results to assist in the making of 

clinical decisions. 1 As with other hospital services, clinical 

laboratories for in vitro diagnostics are facing pressure to 

preserve costs, while delivering improved times through 

new workflow processes and IT solutions. 2  

Technological innovations through robotics and improved 

software interfaces have the ability to alter such workflows 

by providing healthcare workers with the knowledge and 

tools for better care to more patients using fewer 

resources. 3 As such, automation in the clinical laboratory 

demonstrated an increased importance in the evolution of 

clinical testing, particularly in the service of hospitals that 

cover larger populations. 4 The implementation of 

automation in the clinical laboratory has allowed for 

sustained performance in light of increasing workload and 

service commitments, amid an evolving healthcare 

environment. 2  

Total laboratory automation (TLA) systems are designed 

to increase efficiency, reduce errors, and improve the 

quality control of clinical results by streamlining the 

handling and processing of samples, minimizing manual 

handling, and reducing the potential for human error. 5 

Integrated quality detection in TLAs reduces the risk of 

errors associated with manual processes, with anomalies 

detected automatically and addressed or identified 

promptly. Such total integration helps maintain data 

integrity and facilitates an efficient workflow management, 

with the use of intuitive interfaces to provide controls for 

healthcare workers to set up processes, monitor progress, 

and troubleshoot, as well as have access to detailed 

reporting tools. Furthermore, scalable TLAs can 

accommodate varying workload demands and be 

adaptable to different types of tests and procedures, 

allowing clinical laboratories to adjust according to the 

needs without significant disruption to ongoing operations. 

As such, not only large hospitals, but also small- and 

medium-sized clinical laboratory facilities are beginning to 

weigh the advantages of TLAs to help them solve 

problems caused by employee shortages and rising 

costs. 4,6  

 

 

 

 

An effective integration of laboratory information systems 

and robotics into one single system is crucial for managing 

the data generated by automated processes, which 

includes tracking samples, recording results, and ensuring 

data is easily accessible to analysis and reporting with 

quick turnaround times (TAT). 7 In fact, an improved TAT is 

directly associated with the satisfaction of both patients and 

physicians,8 and a reliable TAT is crucial for taking timely 

action in patient management and delivering patient-

centred healthcare. 9  

With this in mind, we set to test the improvement in TAT 

after the installation of DxA 5000 TLA (Beckman Coulter) 

in Worcestershire Royal Hospital, a National Health 

Service (NHS) funded hospital at Worcestershire, United 

Kingdom, which serves a population of more than 550,000 

inhabitants. 10 Through data collection on specific metrics 

within the laboratory workflow, we compared and analysed 

TATs pre- and post-installation of the DxA 5000 and 

compared the rate of pre-analytical errors throughout the 

process. 

 

Methods 

Between September 2021 and February 2023, we 

collected and analysed baseline operational metrics at 

Worcestershire Royal Hospital clinical laboratory, 

Worcestershire, United Kingdom.  

To evaluate TAT during the busiest period in the laboratory, 

time points were collected in one day during peak hours, 

13:00:00 – 18:00:00 (h:min:sec). As such, TAT data was 

collected on 08.09.2021 in the pre-installation; and, on 

01.02.2023 on post-installation setting.  

In order to be able to compare the data collected 

appropriately, a set of standards were defined by the 

research team, providing templates for data recording. The 

start and endpoint of the measurements within the process 

were outlined, together with the data source.  

The sample tubes chosen for analysis were STAT 

(emergency) and Routine Serum, which were analysed by 

separate staff, computer, and centrifuges. Further 

clarifications were made regarding whether the surveys 

were manual or automatic.  
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For TAT measurements pre-installation of the DxA 5000 

(manual handling process) all tubes were spun offline, 100 

tubes per centrifuge with a spin time of 5 min. 

For TAT measurements post-installation of the DxA 5000, 

all tubes were spun online, with 36 tubes per DxA input 

rack with a spin time of 4 min. Both labelling and booking 

were done by the same person for each sample; and once 

all tubes were labelled, they were considered booked into 

the system (no conveyor style process). 

In summary, through data collection on specific metrics 

within the laboratory workflow, we compared and analysed 

TAT from the time a clinical chemistry sample was 

received in the laboratory to when the results were 

available to validate and ready to be reported upon pre- 

and post-installation of the DxA 5000 TLA (Beckman 

Coulter).  

At the same time, we also compared the rate of pre-

analytical errors throughout the process, such as (i) 

incorrect sample type received for test, (ii) tests N/A 

(specimen haemolysed), and (iii) insufficient sample 

received.  

Additionally, a comparison of the additional tests (add on 

tests) process was conducted, collecting the time taken 

from booking the additional request into the data 

management platform to patient result being available. 

All analyses were made with mean values calculated from 

raw data plus or minus standard deviation (SD). 

 

Results 

TAT was analysed pre- and post-installation of the TLA 

DxA 5000. As described in the methods section, TAT was 

calculated manually or automatically recorded in the 

system from the point of which the sample barcode (BCR) 

was read at the Automation system (DxA 5000 / Previous 

Automation system) to the point at which all sample results 

were available for validation. As seen in Figure 1, there is 

a significant reduction in percentage of total TAT 

associated with the change in handling different types of 

core samples (STAT and Routine Serum). As such, after 

the installation of DxA 5000 there was a 56% reduction in 

total TAT for emergency samples (STAT, 00:59:26 vs 

00:26:04), and 59% reduction in total TAT for routine 

serum tests (01:25:13 vs 00:34:46). Furthermore, there is 

a strong reduction in SD, which indicates lower variability 

and dispersion of TAT data points with TLA DxA 5000 use.  

 

 

Such reduction in SD translates into consistency, 

predictability, and reliability of the service provided 

enhancing trust in the laboratory. From a wider 

organization perspective, a predictable and consistent 

service decreases pressure within the laboratory work 

force. 

Since TAT is a measure of effectiveness of clinical 

laboratory service, our results show that the laboratory 

workflow becomes more efficient with the automated TLA 

DxA 5000 since clinical results are provided faster and 

more reliably. Because clinical decisions depend on 

laboratory result reporting, the timeliness of the automated 

DxA 5000 TLA speeds up clinical decisions, promoting a 

patient-centred healthcare approach. 

Furthermore, by examining the time taken between the 

read at automation and the first analyser (Figure 2), there 

was a 68% reduction in TAT in emergency sample  

handling (STAT, 00:36:48 vs 00:11:41) and 44% reduction 

in TAT in routine samples (00:22:17 vs 00:12:23). Such 

data is a clear demonstration of an improved and more 

consistent pre-analytical process, which directly affects 

laboratory TAT. 

 

Figure 1. Left axis: Comparison of the time taken between arrival at 

automation and final sample result availability in different clinical 

chemistry laboratory samples (STAT and Routine Serum) in the 

settings of pre- and post-installation of DxA 5000 (Mean  Standard 

Deviation). Right axis: Analysis of the impact on total turnaround time 

(TAT) percentage reduction pre- and post-installation of DxA 5000. 

 



Advancing Patient Healthcare in Worcestershire: One-Year Impact of DxA5000 Track Installation 

 
4  

Confidential - Company Proprietary 

In terms of the time taken for additional tests (add-on tests) 

to be completed, the time taken from booking the 

additional test in booked into the data management 

platform until the result being was measured. We report 

that with the installation of DxA 5000 the result is available 

within 00:25:15 in comparison with 00:49:11 in the pre-

installation setting (Figure 3) This is crucial, particularly in 

emergency situations and critical care, as it enables further 

testing for fine-tuning patient diagnosis and treatment 

quickly, improving patient management, and overall 

enhancing critically ill patient outcomes. 

 

 

 

 

 

 

Interestingly, between 2021 and 2023, there was a rise in 

the laboratory workload with 961 vs 1419 total errors 

detected between settings. Although there was an 

increased workload, in terms of identification of percentage 

of pre-analytical error, there is no difference seen between 

the pre- and post-installation setting (Figure 4). However, 

with DxA 5000 the errors are shown upfront by the system, 

reducing the clinical risk of producing erroneous results for 

the patient, whilst improving the efficiency of quality control. 

Additionally, previously the levels of haemolysis would 

have been very subjective, as it would have been down to 

the individual to assess the tube. The Beckman Coulter 

solution standardised the process of assessing haemolysis 

levels using the DxA routing and analytical test on the 

Clinical Chemistry analyser, ensuring consistency in 

sample quality control. Furthermore, the automated 

process provides a standardised comment to be released 

to the clinician, reducing the level of manual involvement 

and subjectivity in quality control. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.  Left axis: Comparison of the meantime taken between arrival 

at automation and first analyser in different clinical chemistry laboratory 

samples (STAT and Routine Serum) in the settings of pre- and post-

installation of DxA 5000 (Mean  Standard Deviation). Right axis: 

Analysis of the impact on total turnaround time (TAT) percentage 

reduction pre- and post-installation of DxA 5000 

 

 

 

Figure 4.   Error detection: comparison of the identification 

of pre-analytical errors in pre-installation and post-

installation with DxA 5000.  

 

 

 

 

Figure 3.   Comparison of the meantime taken between a sample is 

first booked in and final sample result availability for add on tests in the 

settings of pre- and post-installation of DxA 5000. 
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Discussion 

Physicians use TAT as a benchmark for clinical laboratory 

performance and to communicate timeliness of healthcare 

services to their patients. 9 TAT also acts as a quality 

indicator to evaluate the effectiveness and efficiency of the 

clinical testing process. As such, the time from receipt of 

the sample in the laboratory to final delivery or dispatch of 

the report is considered a standard for good quality service 

in terms of in vitro diagnostic testing.  

Our results show a reduction in TAT of more than 50% in 

emergency samples. Fast and accurate test results can 

significantly impact patient care, and shorter TATs allow 

for quicker diagnosis and treatment, particularly in the case 

of critical life-threatening conditions. In emergency 

situations, rapid laboratory results are essential to make 

immediate clinical decisions, and efficient TATs help 

streamline hospital operations reducing the overall time 

patients spend in emergency departments or waiting for 

acute surgery, which in turn can improve bed management 

and reduce healthcare costs. 11  

Furthermore, when patients receive faster diagnoses and 

start treatments sooner, their satisfaction with the 

healthcare system improves, which also reflects on 

healthcare providers that aim to deliver high-quality care. 
12 Long waiting times can lead to frustration and 

dissatisfaction among patients, negatively affecting their 

overall healthcare experience. As such, by minimizing 

delays, healthcare providers can significantly improve 

patient satisfaction with satisfied patients more likely to 

adhere to prescribed treatments and to continue using 

healthcare services as needed. Furthermore, waiting for 

healthcare services can be a source of significant stress 

and anxiety for patients. 13,14 This emotional strain can 

adversely affect health and complicate existing conditions; 

as such, by reducing patient-waiting times, healthcare 

providers can alleviate these negative emotions, 

contributing to a more positive healthcare experience and 

potentially even better clinical outcomes. 15 

In terms of healthcare laboratory workers, automation 

reduces the need for manual tasks such as sorting, 

labelling, centrifuging, and aliquoting samples, which not 

only speeds up the process but also frees laboratory staff 

to focus on more complex analytical duties or problem-

solving tasks, rather than routine sample preparation. 

Automated systems deliver consistent and reproducible 

processing, reducing variability that can occur with manual 

handling. This increases the accuracy of tests, decreases 

the likelihood of re-runs due to errors, and ensures faster 

and more reliable results. 16,17 

 

 

With our results we have also seen that DxA 5000 can 

handle increased workloads, enabling laboratories to 

process a large number of samples quickly and 

consistently with a seamless integration within the 

laboratory information system (LIS) and the hospital 

information system (HIS). This ensures that test results are 

quickly accessible to healthcare providers, smoothing 

faster clinical decision-making. Automation enables the 

tracking of every activity performed in the laboratory, 

generating digital data with detailed reports that make it 

easier to analyze and provide data for medically informed 

decisions. Furthermore, with integrated automated quality 

control, patient results are monitored continually so that 

testing staff can be alerted immediately of a possible error 

or performance issue, avoiding the need to rerun the 

patient testing later in the day. 

This study had several limitations: for example, there was 

no randomization, it was a single study site, and no 

statistical analysis was performed. A future study that uses 

a mixed-methods approach, combining quantitative and 

qualitative data, could provide a more comprehensive view 

of the impacts of automation in the clinical laboratory. 

Nevertheless, automation tailored to the needs of the 

laboratory can expedite workflow and optimize the use of 

personnel and equipment, improving safety by reducing 

contact with potential biohazards, and allowing staff to 

spend more time verifying abnormal or critical results. 2,6,18-

20 

This observational study provides a meaningful reflection 

on the impact that the DxA 5000 TLA system has in the 

reduction and standardisation of TAT, significantly 

improving the efficiency of the clinical laboratory and the 

hospital overall. By speeding-up clinical laboratory 

processes, the DxA 5000 TLA offers a more patient-

centred healthcare approach.   

In view of the future, prospect IT applications with the use 

of artificial intelligence (AI) in laboratory medicine could 

offer new opportunities and extend the benefits of such 

TLA systems.  The use of AI could improve many manual 

labour-intensive activities of the pre-analytical phase, 

which are inherently characterized by vulnerability and high 

risk of errors.21 These potential applications could further 

optimize TAT with more efficient sample transportation 

(e.g., monitored with smart blood tubes or data loggers), 

systematic evaluation of sample quality (e.g., by measuring 

serum indices, fill volume or for detecting sample clotting), 

as well as error detection and analysis. 22 Therefore, there 

is still room to improve the clinical laboratory healthcare 
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services by providing faster and more accurate results. Conclusions 

TAT is an important quality assessment tool within the clinical laboratory setting which can improve patient treatment 

outcomes. Overall, total automation in clinical laboratories represents a substantial improvement in operational efficiency 

and test accuracy, both of which are essential for reducing turnaround times and improving our healthcare system. 
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