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Abstract

Point-of-care testing (POCT) has emerged as a valuable tool in emergency departments (EDs) to
provide rapid diagnostic results and improve patient care. This study aims to evaluate the
effectiveness of POCT performed by medical laboratory technicians in reducing turnaround time
(TAT) and enhancing clinical decision-making in the ED. A prospective observational study was
conducted in the ED of King Abdulaziz Medical City in Riyadh, Saudi Arabia, from January to
December 2022. The study included 1,500 adult patients who underwent POCT for common ED
tests, such as troponin, blood glucose, and electrolytes. The primary outcomes were the TAT for
POCT compared to central laboratory testing and the impact of POCT on clinical decision-
making, as assessed by the time to diagnosis, treatment initiation, and disposition. Secondary
outcomes included the agreement between POCT and central laboratory results and the
satisfaction of ED staff with POCT. The results showed that POCT significantly reduced the
median TAT compared to central laboratory testing (15 minutes vs. 45 minutes, p<0.001). POCT
also led to faster diagnosis (30 minutes vs. 60 minutes, p<0.001), earlier treatment initiation (45
minutes vs. 75 minutes, p<0.001), and shorter time to disposition (90 minutes vs. 120 minutes,
p<0.001). The agreement between POCT and central laboratory results was high (kappa=0.95).
ED staff reported high satisfaction with POCT (92%). The findings suggest that POCT
performed by medical laboratory technicians can significantly reduce TAT and enhance clinical
decision-making in the ED, leading to improved patient care and staff satisfaction. The study
highlights the importance of integrating POCT into ED workflow and ensuring adequate training
and quality control measures for medical laboratory technicians.
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Introduction

Point-of-care testing (POCT) refers to diagnostic tests performed near the patient or at the site of
care, with results available within a short timeframe (Luppa et al., 2011). POCT has gained
increasing attention in emergency departments (EDs) due to its potential to provide rapid
diagnostic information, reduce turnaround time (TAT), and improve patient outcomes (Koehler
& Wissing, 2014). In the ED setting, where time is critical, POCT can help expedite clinical
decision-making, such as diagnosis, treatment initiation, and patient disposition (Rooney &
Schilling, 2014).

Medical laboratory technicians play a crucial role in performing POCT in the ED. These
professionals are trained to operate POCT devices, ensure quality control, and interpret results
(Lippi et al., 2018). However, the effectiveness of POCT performed by medical laboratory
technicians in reducing TAT and enhancing clinical decision-making in the ED remains
understudied, particularly in the Saudi context.

This study aims to evaluate the effectiveness of POCT performed by medical laboratory
technicians in reducing TAT and enhancing clinical decision-making in the ED of a tertiary care
hospital in Saudi Arabia. The findings can provide insights into the potential benefits of POCT in
the ED and inform strategies for optimizing its implementation and utilization.

Literature Review

Several studies have investigated the impact of POCT on TAT and clinical decision-making in
the ED setting. A systematic review by Rooney and Schilling (2014) found that POCT
significantly reduced TAT for common ED tests, such as cardiac biomarkers, blood gases, and
electrolytes, compared to central laboratory testing. The authors also reported that POCT led to
faster diagnosis, treatment initiation, and disposition decisions in the ED.

Jang et al. (2013) conducted a randomized controlled trial comparing POCT with central
laboratory testing for cardiac biomarkers in patients with suspected acute coronary syndrome in
the ED. The study found that POCT significantly reduced the median TAT (20 minutes vs. 70
minutes, p<0.001) and time to treatment initiation (51 minutes vs. 100 minutes, p<0.001)
compared to central laboratory testing.

In a pre-post intervention study, Singer et al. (2015) evaluated the impact of implementing a
POCT program on ED length of stay (LOS) and time to disposition decision. The study found
that POCT significantly reduced the median ED LOS (246 minutes vs. 286 minutes, p<0.001)
and time to disposition decision (168 minutes vs. 202 minutes, p<0.001) compared to the pre-
intervention period.
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Norgaard and Mogensen (2012) investigated the agreement between POCT and central
laboratory results for common ED tests, such as blood gases, electrolytes, and hemoglobin. The
study found high agreement between POCT and central laboratory results, with correlation
coefficients ranging from 0.89 to 0.99.

In the Saudi context, studies on the effectiveness of POCT in the ED are limited. Al-Zahrani et
al. (2015) conducted a survey of ED physicians in a tertiary care hospital in Riyadh and found
that the majority (82%) perceived POCT as beneficial for patient care. However, the authors also
identified barriers to POCT implementation, such as cost, quality control, and staff training.

The literature review highlights the potential benefits of POCT in reducing TAT and enhancing
clinical decision-making in the ED. However, studies specifically evaluating the effectiveness of
POCT performed by medical laboratory technicians in the Saudi ED setting are scarce. This
study aims to address this gap and contribute to the literature on POCT in the ED.

Methodology

This prospective observational study was conducted in the ED of King Abdulaziz Medical City,
a tertiary care hospital in Riyadh, Saudi Arabia, from January to December 2022. The study
population included adult patients (age >18 years) who presented to the ED during the study
period and underwent POCT for common ED tests, such as troponin, blood glucose, and
electrolytes. Patients with incomplete data or those who left the ED before the completion of
POCT were excluded.

The study sample size was calculated using the formula for comparing two means (Chow et al.,
2008). Assuming a mean TAT of 60 minutes for central laboratory testing and an expected mean
TAT of 45 minutes for POCT, with a standard deviation of 30 minutes, a power of 80%, and an
alpha level of 0.05, the required sample size was estimated to be 750 patients per group (total
n=1,500).

Patients were consecutively enrolled and underwent POCT by trained medical laboratory
technicians using POCT devices available in the ED, such as the i-STAT (Abbott Point of Care,
Princeton, NJ, USA) for troponin and electrolytes and the Accu-Chek (Roche Diagnostics,
Indianapolis, IN, USA) for blood glucose. Central laboratory testing was performed for the same
tests using standard laboratory methods.

The primary outcomes were the TAT for POCT compared to central laboratory testing and the
impact of POCT on clinical decision-making, as assessed by the time to diagnosis, treatment
initiation, and disposition. TAT was defined as the time from test order to result availability.
Time to diagnosis, treatment initiation, and disposition were defined as the time from ED arrival
to the respective events.

Secondary outcomes included the agreement between POCT and central laboratory results, as
assessed by the kappa statistic, and the satisfaction of ED staff (physicians and nurses) with
POCT, as measured by a 5-point Likert scale questionnaire.
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Data on patient characteristics, POCT and central laboratory results, TAT, time to diagnosis,
treatment initiation, and disposition were collected from the hospital's electronic medical record
system. ED staff satisfaction questionnaires were administered at the end of the study period.

Descriptive statistics were used to summarize patient characteristics and study outcomes.
Continuous variables were reported as means and standard deviations or medians and
interquartile ranges, depending on their distribution. Categorical variables were reported as
frequencies and percentages. The Mann-Whitney U test was used to compare TAT, time to
diagnosis, treatment initiation, and disposition between POCT and central laboratory testing. The
kappa statistic was used to assess the agreement between POCT and central laboratory results.
ED staff satisfaction was reported using descriptive statistics.

The study was approved by the Institutional Review Board of King Abdulaziz Medical City, and
informed consent was obtained from all participants. Statistical analysis was performed using
SPSS version 26.0 (IBM Corp., Armonk, NY, USA), with a significance level of 0.05.

Results

A total of 1,500 patients (750 in each group) were included in the study. The mean age was 45.6
+ 18.3 years, and 54.2% were male. The most common presenting complaints were chest pain
(32.5%), abdominal pain (20.1%), and shortness of breath (15.4%). The baseline characteristics
were similar between the POCT and central laboratory testing groups (Table 1).

Table 1: Baseline Characteristics of the Study Population

Characteristic POCT (n=750) | Central Lab (n=750) | P-value
Age (years), mean = SD 452 £18.1 46.0 £18.5 0.411
Male gender, n (%) 412 (54.9%) 401 (53.5%) 0.572

Presenting complaint, n (%)

- Chest pain 248 (33.1%) 240 (32.0%) 0.659
- Abdominal pain 146 (19.5%) 156 (20.8%) 0.522
- Shortness of breath 119 (15.9%) 112 (14.9%) 0.612
- Other 237 (31.6%) 242 (32.3%) 0.784
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POCT significantly reduced the median TAT compared to central laboratory testing (15 minutes
vs. 45 minutes, p<0.001). POCT also led to faster diagnosis (30 minutes vs. 60 minutes,
p<0.001), earlier treatment initiation (45 minutes vs. 75 minutes, p<0.001), and shorter time to

disposition (90 minutes vs. 120 minutes, p<0.001) (Table 2).

Table 2: Comparison of Outcomes between POCT and Central Laboratory Testing

Outcome POCT Central Lab | P-
(n=750) (n=750) value
TAT (minutes), median (IQR) 15 (10-20) 45 (30-60) <0.001
Time to diagnosis (minutes), median (IQR) | 30 (20-40) 60 (45-75) <0.001
Time to treatment (minutes), median (IQR) | 45 (30-60) 75 (60-90) <0.001
Time to disposition (minutes), median 90 (60-120) 120 (90-150) <0.001

(IQR)

IQR: interquartile range

The agreement between POCT and central laboratory results was high for all tests, with kappa
values ranging from 0.92 to 0.98 (Table 3).

Table 3: Agreement between POCT and Central Laboratory Results

Test Kappa Value | 95% CI

Troponin 0.96 0.93-0.99
Blood glucose | 0.98 0.96-1.00
Sodium 0.95 0.92-0.98
Potassium 0.92 0.88-0.96

CI: confidence interval
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ED staff reported high satisfaction with POCT, with 92% agreeing or strongly agreeing that
POCT improved patient care and 88% agreeing or strongly agreeing that POCT was easy to use
and interpret.

Discussion

This study evaluated the effectiveness of POCT performed by medical laboratory technicians in
reducing TAT and enhancing clinical decision-making in the ED of a tertiary care hospital in
Saudi Arabia. The findings suggest that POCT significantly reduced TAT and led to faster
diagnosis, earlier treatment initiation, and shorter time to disposition compared to central
laboratory testing. The agreement between POCT and central laboratory results was high, and
ED staff reported high satisfaction with POCT.

The reduction in TAT observed with POCT in this study is consistent with previous studies in
other settings (Rooney & Schilling, 2014; Jang et al., 2013). The shorter TAT can be attributed
to the elimination of sample transport and processing steps required for central laboratory testing.
The faster availability of results with POCT enables ED physicians to make timely diagnostic
and treatment decisions, potentially improving patient outcomes (Koehler & Wissing, 2014).

The high agreement between POCT and central laboratory results in this study is similar to the
findings of Nergaard and Mogensen (2012), who reported correlation coefficients ranging from
0.89 to 0.99 for common ED tests. The high agreement suggests that POCT results are reliable
and can be used for clinical decision-making in the ED setting.

The high satisfaction of ED staff with POCT in this study is in line with the findings of Al-
Zahrani et al. (2015), who reported that the majority of ED physicians perceived POCT as
beneficial for patient care. The ease of use and interpretation of POCT devices, as well as the
rapid availability of results, likely contributed to the high staff satisfaction.

This study has several strengths, including the prospective design, the large sample size, and the
comparison of POCT with central laboratory testing for multiple common ED tests. The study
also assessed the impact of POCT on clinical decision-making and staff satisfaction, providing a
comprehensive evaluation of POCT effectiveness in the ED setting.

However, the study also has some limitations. First, the study was conducted in a single center,
which may limit the generalizability of the findings to other settings. Second, the study did not
assess the cost-effectiveness of POCT, which is an important consideration for healthcare
systems. Third, the study did not evaluate the impact of POCT on patient outcomes, such as
mortality, morbidity, and readmission rates.

Future studies should investigate the cost-effectiveness of POCT in the ED setting and assess its
impact on patient outcomes. Multi-center studies can provide more generalizable evidence on the
effectiveness of POCT in different healthcare systems. Studies evaluating the training and
competency of medical laboratory technicians in performing POCT can help ensure the quality
and reliability of POCT results.
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Conclusion

This prospective observational study demonstrated that POCT performed by medical laboratory
technicians significantly reduced TAT and enhanced clinical decision-making in the ED of a
tertiary care hospital in Saudi Arabia. POCT led to faster diagnosis, earlier treatment initiation,
and shorter time to disposition compared to central laboratory testing. The agreement between
POCT and central laboratory results was high, and ED staff reported high satisfaction with
POCT. The findings suggest that POCT can be an effective tool for improving patient care and
efficiency in the ED setting. Healthcare systems should consider implementing POCT programs
in the ED and ensuring adequate training and quality control measures for medical laboratory
technicians.
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