Supplement 1
Compendium of Prehospital Diagnostic Testing and Outcomes

	Author, Journal, Year (Reference No.)
	Geospatial Diagnostic Portals
	Settings/
Environment
	Decision Making
Pivots
	Innovations, Effectiveness, and
Impact on Outcomes

	Part 1. Strategies for Point-of-need Testing

	• Ambulances and Emergency Medical Services

	Baker
Aust J Rural Health
2022 [1]
	Emergency workforce and resources access planning
	Rural Australia
	POCT
	POCT and clinician radiography were more common in smaller facilities. Small and remote facilities adapt by using different workforce structures and bedside investigations.

	Fuzery
Clin Lab News
2021 [2]
	Ambulance and helicopter EMS teams
	Alberta, Canada
	POCT standards of care for ambulances
	Patients depend on reliable testing form air and ground ambulance teams and the complexity of these environments deserves special considerations leading to standards of care.

	Fuzery
Arch Path Lab Med
2020 [3]
	Ambulance and helicopter EMS teams
	Alberta, Canada
	POCT in four field settings
	POCT in EMS programs should incorporate specific guidance on quality standards that are needed to address the unique challenges of performing POCT in field settings.

	Heaney
J Paramed Pract
2020 [4]
	Prehospital triage using “Labkit” with several POC instruments and several tests
	Surrey, London, England (unique empowerment study)
	Cobas h232
HemoCue i-Stat StatStrip CoaguChek
Pocket-chem
	POCT results available at the time of paramedic assessment reduced ED conveyance by 21%. 10% had POCT results requiring unrecognized admission for urgent Rx. 31% of conveyance decisions were changed by POCT. Results suggest both medical and economic benefits in the prehospital setting.

	Sanko S
Prehosp Emer Care
2020 [5]
	Advance provider response unit in field with POCT
	Los Angeles Fire Department, California, USA
	POCT
	Advanced practice providers such as nurse 
practitioners with POCT can be incorporated into the prehospital setting to address a 
growing subset of 911-patients whose needs can be met outside of the ED.

	• COVID-19 Test Optimization

	Eng
Preprints
2022 [6]
ODH
2021 [7]
	Geospatial maps of testing sites, mobile van for POC COVID-19 testing
	Rural Cambodian provinces and California, USA
	COVID-19 RAgT, RT-PCR, and Antibody test
	Strategic placement of field RAgTs and referral RT-PCR enables proper triage and diagnosis of COVID-19 in the rural Cambodian provinces. A mobile van in California provides community access to rapid COVID-19 testing where outbreaks occur.

	Kost
Diagnostics
2022 [8]
APLM
2019-22 [9-15]
	Diagnostic gateways empowering people for self-care
	Mathematical analysis of clinical studies, worldwide
	COVID-19 RAgT, saliva RT-PCR test 
	Visual logistics established the relative merits of home, community, and emergency COVID-19 diagnostic portals along spatial care paths that empower people to protect their families, friends, and workplace colleagues.

	Yolo County Public Health and CDC
2022 [16,17]
	Vending machines for COVID-19 test kit free distribution
	Yolo County public libraries (4), California, USA
	COVID-19 RAgT self-testing kits
(Flowflex)
	First county in California where public health distributes COVID-19 RAgTs free of charge in unlimited numbers creating responsibility for frequency of use and 24/7 empowerment when individual results become available in minutes.

	Clinical outreach pioneers
Investigative reports
2020-2022 [18-26]
	Mobile and door-to-door testing
	Several sites worldwide
	COVID-19 testing outreach at points of need in the community
	Benefits comprise high volume testing; improved access; privacy; multiple test formats (PCR, RAgT, AbT); service for hard-to-reach, marginalized, vulnerable, and underserved people diminishing disparities and inequities; increased testing; tracking positivity rates; outbreak mitigation; and partnered vaccination. 

	• Spatial Care Paths

	Kost
Point of Care 2016-18 [30-32]
Clin Lab Int 2015 [29]
Am J Dis Med 2015 [28]
JIFCCLM 2014 [27]
	The spatial care path concept — Invention, construction, and geospatial design
	Global applications (see references)
	Optimizing patient access and medical decision making
	POC testing in limited-resource settings is best guided by thorough understanding of the POC geospacer and culture. The spatial care path facilitates an essential balance of prevention and intervention in public health and shifts future focus to the patient, empowerment, and primary care within the context of geography, topography, healthcare, and culture.

	Kost
Front Publ Hlth 2019 [36]
Ferguson
Int J Hlth Geogr
2016 [35], GPOC 2015 [34], Point of Care  2012 [33]
	Geographic information systems and geospatial analysis
	Isaan, Thailand
	POC access to cardiac biomarker testing in spatial care paths
	Geospatial analyses improve alternative POCT placement in limited-resource settings by revealing deficiencies in health care access. GISs provide a platform for comparing relative costs, assessing benefits, and improving outcomes. This approach can be implemented effectively to enhance cardiac care.

	Part 2. Test Categories

	• Cardiac Biomarkers

	Castro-Portillo
Int J Cardiol
2022 [37]
	Adults with acute disease transferred to EDs
	Valladolid, Spain
	NT-proBNP
	POCT NT-proBNP predicts early 
mortality in acute cardiovascular disease, excellently in cases of syncope, but does not appear to be useful for predicting outcome in patients with acute heart failure.

	Jones
J Paramed Pract
2022 [38]
	Prehospital stratification of chest pain
	Bradford, England
	HEART pathway (review)
	The use of HEART scores or hs-cTn prehospital by paramedics has the potential to improve patient outcomes.

	Pavlovsky
Prehosp Dis Med
2022 [39]
	Prehospital risk stratification of non-ST-segment elevation myocardial infarction
	Paris Region, Frances
	hs-cTnI [3.2 to 50,000 and detection
limit 1.1 to 1.9 ng/L] (i-Stat 1), ECG
	POC cTnI with ECG allow risk stratification of NSTEMI patients and an optimal referral
pathway. Low risk patients should be referred to the ED while high or very high risk, to the 
CCU or PCI center. Positive cTnI was associated with high- or very high-risk stratification regardless of the time to onset of pain (P <.0001).

	Cooper
J Am Coll Cardiol
2021 [40]
	AMI triage and rule out in the prehospital setting
	Aberdeen, Scotland (secondary analysis of prospective cohort)
	hs-cTnI (remainder sample, not POC), ECG
	The FN rate of a hs-cTnI value below the LOD and an optimized rule-out threshold missed up to 1 in 40 and 1 in 10 patients with AMI or cardiac death, respectively. Limiting this approach to later presenters or those without known IHD may improve performance.

	Cooper
Ann Emerg Med
2021 [41]
	Prehospital AMI rule out using the HEART score
	Aberdeen, Scotland
	ECG, cTnI (Samsung LABGEO)
	Paramedics use the HEART score to discriminate risk. Even in combination with out-of-hospital POC cTnI testing, the HEART score does not safely rule out major adverse cardiac events.

	Koper
Neth Heart J
2021[42]
	Emergency department, HEART score
	Venlo, Netherlands
	Fingerstick capillary hs-cTnI
	The sensitivity and negative predictive value of the HEART score were 97.0% and 97.6%, respectively, encouraging prospective study of fingerstick POC hs-cTn in a prehospital setting.

	Lee
Biosensors
2021 [43]
	Prehospital electrochemical biosensors
	Critical Care and Universities, Taiwan
	cTnI 
	Biosensor results correlated with standard clinical laboratory cTnI, suggesting it can deliver fast and accurate cTnI in prehospital settings for rapid Dx and patient management.

	Martin-Rodriquez
Eur J Clin Invest
2021 [44]
	Prognostic accuracy of
prehospital POC cTnT
	Multicentric ambulance-based study, Spain
	Cardiac troponin T (cTnT)
	Determination of cTnT on the ambulance can help to stratify the risk of patients and to detect unknown early clinical deterioration. In the high-risk group (cTnI >100 ng/L), the mortality rate was 61.7%, and in the low-risk group (<40 ng/L), 2.3%.

	Stopyra
PloS ONE
2020 [45]
	Prehospital stratification of chest pain without evidence of STEMI on ECG
	North Carolina, USA
	HEART pathway and cTn (i-Stat)
	>150 paramedics were trained to use POC cTn and to calculate a HEART score. Structured prehospital risk assessment with POC cTn facilitates early identification of high-risk patients who benefit from rapid Rx and triage to tertiary care facilities with interventional cardiac catheterization capability.

	Stopyra
Prehosp Emer Care
2020 [46]
	Paramedic POC testing when transporting patients 
	[ECG ST-elevation patients excluded]
	Cardiac troponin I (i-Stat)
	The specificity and PPV of the POC cTn were 99.2% and 85.7%; sensitivity and NPV, 26.5% and 87.5%. Prehospital cTn can rule-in AMI but should not be used to exclude AMI because of low sensitivity.

	Alghamdi
Prehosp Dis Med 2020 [47]
Emer Med J 2018 [48]
	Prehospital rule out of AMI (vs. rule in)
	Manchester, England
	Cardiac troponin (review paper)
	Current evidence does not support the use of POC troponin to exclude AMI due to issues with diagnostic accuracy and insufficient high-quality evidence.

	Harjola
ESC Heart Failure
2020 [49]
	Multicenter survey of prehospital protocols for AHF
	Belgium, Finland, France, Spain, USA, Switzerland
	cTn, BNP, 12-lead ECG, UTZ 
	UTZ and POCT were available in advanced life support and helicopter EMS units in <25% of EMS regions. Protocols for ST-elevation AMI, chest pain, and dyspnea were present in 95.2, 80.8, and 76.0% of EMS regions, respectively.

	Johannessen
Open Heart
2020 [50]
	Prehospital primary care emergency clinic
	Oslo, Norway
(low prevalence)
	hs-cTnT in 1 hour algorithm
	hs-cTnT seems safe, efficient, and applicable for accelerated assessment of patients with non-specific chest pain. Sensitivity was 98.4%; NPV, 99.9%; and 90-day rule out morality; 0.3%.

	Kaier
J Am Heart Assoc
2019 [51]
	Blood samples from ambulance paramedics
	England, Denmark, and Germany
	Cardiac myosin-binding protein C
	Very early after symptom onset, cardiac myosin-binding protein C improves diagnostic discrimination and could significantly improve the early triage of patients with suspected AMI.

	Alghamdi
Emerg Med J
2018 [52]
	Prehospital rule out of ACS
	Manchester, United Kingdom
	cTn (a review of 9 papers)
	Based on the currently available evidence, 
POC troponin assays are insufficiently sensitive to rule out ACS in the prehospital environment.

	Kost
Point of Care
2018 [32]
	Designs for AMI spatial care paths
	Central Vietnam
	Cardiac biomarkers
	Early upstream POC cTn testing on spatial care paths will expedite transfers directly to hospitals capable of intervening, improving decision making and outcomes following coronary occlusion.

	Rasmussen
EHJACC
2017 [53]
	Prehospital diagnosis and risk stratification
	Aarhus, Denmark
	cTnT
	Patients presenting cTn T ≥50 ng/L had 24% 1-year mortality compared with 4.8% for cTnT <50 ng/L (p<0.001). Prehospital cTnT ≥50 ng/L has a poor prognosis irrespective of final diagnosis and high predictive value for identifying high-risk prehospital so that they may be rerouted directly for advanced care at an invasive center.

	Stengaard
Biomarkers
2016 [54]
	Optimizing prehospital triage
	Aarhus, Denmark
	hs-cTnT,
copeptin in prehospital samples
	hs-cTnT and copeptin performed prehospital could potentially improve the diagnostic and prognostic classification of patients with suspected AMI (not POC).

	Ezekowitz
J Am Heart Assoc
2015 [55]
	Prehospital cTn testing in ambulances
	Alberta, Canada
	cTn
	Ambulance cTn accelerated the time to final disposition. Enhanced and more cost-effective early ED discharge of most patients with chest pain is an unrealized opportunity.

	Tideman
Med J Aust
2014 [56]
	Royal Air Service fixed wing air ambulance
	Rural Australia
	POC cTn
	Cardiologist-supported remote risk stratification, management, and facilitated access to tertiary hospital-based early invasive management are associated with improved 30-day mortality for patients who initially present to rural hospitals and are diagnosed with AMI. These interventions closed the gap in mortality between rural and metropolitan patients in South Australia.

	Stengaard
Am J Cardiol
2013 [57]
	Prehospital triage
	Aarhus, Central Denmark
	Quantitative cTnT
	Quantitative prehospital cTnT testing by paramedics is feasible and an elevated cTnT is highly predictive of mortality in suspected AMI.

	Venturini
Prehosp Emer Care
2013 [58]
	Testing in moving ambulances versus the ED
	Maywood, Illinois, USA
	cTnI testing site comparison study
	No significant difference in whole-blood troponin results was found between cTnI performed in the moving ambulance and the ED.

	Prosen
Crit Care
2011 [59]
	Differential Dx in prehospital emergencies
	Maribor, Slovenia
	NT-proBNP, UTZ
	UTZ comet-tail sign alone or in combination with NT-proBNP has high diagnostic accuracy in differentiating acute HF-related from 
COPD/asthma-related causes of acute dyspnea.

	Sorensen
Am J Cardiol
2011 [60]
	Prehospital Dx and triage of AMI
	Aarhus, Denmark
	Qualitative cTnT, ECG
	Prehospital cTnT testing is feasible with a high success rate and indicates that implementation of quantitative tests with lower detection limits could identify most patients with AMI 
irrespective of ECG changes.

	Kost
Point of Care
2010 [61]
	Implementation of POC cTn testing in rural provinces
	Thailand
	cTnT, NT-pro-BNP
	Following defining pilot studies of need and application, cobas 232 handheld cardiac biomarker testing was implemented in hundreds of sites transforming the care of patients with AMI.

	Di Serio
Clin Chem Lab Med
2006 [62]
	Ambulance tele-cardiology for managing AMI
	Bari, Italy
	cTnI (i-Stat), ECG (no patients with ST-segment elevation)
	For POCT, cTnI was >0.09 microg/L in 20 AMI patients (91%). The median ambulance TAT was 12 min and median hospital TAT, 40 min. cTnI integrated with tele-medicine plays an important role in management of ACS patients related to the prehospital phase early Dx/Rx.

	Owens
J Electrocardiol
2004 [63]
	Physician-manned mobile CCU
	Belfast, Northern Ireland
	80-lead ECG body map
	The 80-lead BSM is superior to the standard 12-lead ECG in predicting AMI prehospital.

	Schuchert
Am Heart J
1999 [64]
	Ambulance cTnT-6-mo follow-up of AMI and death
	Hamburg, Germany
	Qualitative cTnT
	Rapid cTnT identified a minority of patients with AMI. Positive prehospital TnT was an objective marker for a worse outcome. During follow-up, patients positive prehospital for cTnT had cardiac events more often (9 of 11) than patients with a negative result (26 of 147; P <.0001).

	• CRP

	Matthes A
BMJ Open
2023 [65]
	Outpatient emergency medical services
	Jena, Germany
	POC CRP
	Quantitative POC CRP promotes step-down clinical decisions and  strengthens the clinical confidence of physicians in out-of-hours outpatient emergency medical services.

	• Electrolytes, Blood Gases, Ca++, and pH

	Collopy
Air Med J
2022 [66]
	POCT during ground & helicopter transport
	Wilmington, North Carolina, USA
	pO2, pCO2, pH, Na+, K+, Ca++, Glu, Cr, Lactate, Hct, [epoc]
	Care plan alterations occurred in 38.6% of patients undergoing POCT, which most frequently changed care for post-cardiac arrest syndrome (64.7%), sepsis/septic shock (61.8%), diabetic ketoacidosis (54.5%), and pneumonia (49.3%).

	Morton
Air Med J
2022 [67]
	Prehospital helicopter emergency services
	England
	Arterial BG, lines (review)
	Prehospital guidelines state that monitoring should match in-hospital standards. Clinicians
believed arterial BG would allow better 
monitoring and more targeted treatment.

	Murali
Clin Chem Lab Med
2022 [68]
	Supporting environment-al stability during air transport
	Pittsburgh, Pennsylvania, USA
	BG
	Temperature excursions are reduced by insulated transport bags with heating and cooling packs. POC blood gas results during air transport improved ventilator management, increased recognition of ventilation-perfusion mismatch, and improved patient tolerance of ventilation.

	Cini
Recenti Prog Med
2021 [69]
	Home evaluation of COVID-19 patients
	Toscana Sud Est., Italy
	Potable blood gas analyzer
	POCT blood gas analysis made it possible to evaluate and treat at home 52% of COVID-19 patients and admit others directly to the most appropriate ward.

	Gruebl
SJTREM
2021 [70]
	Prehospital Dx and Rx for out-of-hospital cardiac arrest 
	Essen, Netherlands
	pO2, pCO2, pH, Na+, K+, Ca++, glucose, lactate, Hct, Cr [epoc]
	Prehospital POCT allows rapid detection of pathological acid-base imbalances and potassium and specific interventions that improve the probability of survival. 21% of patients survived to hospital discharge (with POCT, 30%, versus no POCT, 16%, p = 0.01).

	Nawrocki
Front Physiol
2021 [71]
	High altitude hospital (760 m) and clinic (3,100 m)
	Zurich, Switzerland
	Portable blood gas analyzer (epoc)
	Because of portability and ease of handling, portable blood gas analyzers are valuable diagnostic tools for use in everyday 
practice as well as under challenging field conditions at high altitudes.

	McPherson
J Paramed Pract
2019 [72]
	Prehospital patient disposition
	So. Central Ambulance, England
	VBG, urea, lactate, Hct, Hgb, electrolytes
	POCT improved clinician confidence in decision making and patient disposition validated by better discharge on scene and recontact rates. POCT knowledge increased.

	Shin
Crit Care
2017 [73]
	Out of hospital cardiac arrest with ER Rx
	Seoul and multicenter sites, South Korea
	pH, K+, and other ER POC tests
	pH and K+ levels were independent factors associated with survival to hospital discharge, and pH level was an independent factor related to neurological recovery.

	Mikkelsen
SJTREM
2015 [74]
	Prehospital blood gas, pH, and metabolite analysis in a mobile emergency care unit
	Odense, Denmark
	WBA (Radiometer ABL-90)
	Only minute changes were needed to use the ABL-90, which helped direct Rx of COPD; release of patients with suspected CO poisoning; speed Dx, blood cultures, and antibiotic Rx of septic shock and septicemia; obviate cyanide toxicity/ anaerobic metabolism from fire exposure through determining lactate levels; and adjust respiratory parameters for intubated patients with elevated intracranial pressure, for which BG pCO2 fine tuning excelled management using end-tidal CO2.

	Di Serio
Clin Chem Lab Med
2010 [75]
	Performing SWOT analysis for air ambulances
	Bari, Italy
	Arterial BG, glucose, Na+, K+, Ca++, Hct/ Hgb
	Clinical study results suggest that critical tests performed during the transport of critically ill patients improve patient care. Real-time results during transport must be considered an integral part of the patient care process. Excellent channels of communication are needed between the ICUs, EMS, and laboratories.

	Jousi
World J Emer Surg 2010 [76]
	Trauma resuscitation with POCT at accident site
	Helsinki, Finland
	BG
	A portable BG analyzer was useful in prehospital monitoring for trauma resuscitation and led to significantly greater awareness of base excess and pH values. 

	Vos
World J Emerg Surg
2010 [77]
	POCT during interhospital transport of critically ill pediatric patients
	Maastricht, Netherlands
	BG, K+, Hct, others
	POCT led to 42.9% of therapeutic interventions for life threatening results that could not have been discovered otherwise. We recommend POC BG, electrolytes, glucose, and hematocrit during interhospital transports, especially for mechanical ventilator adjustment.

	Gruszecki
Clin Chem
2003 [78]
	Critical care transport in ambulances and twin-engine jets
	Birmingham Alabama, USA
	pO2, pCO2, pH, TCO2, O2 Sat, Na+, K+, Cl-, urea, Cr, Hct, glucose
	Our experience shows that POCT can be performed with high reliability and provides rapid critical analyte and blood gas results where no other laboratory analysis is available. POCT in the transport setting is infrequent and is relatively inexpensive. Use of POCT led to changes in patient treatment 30% of the times when testing was performed.

	Backer
S Ann Emerg Med
1999 [79]
	Back-country evaluation of heat symptoms
	Grand Canyon National Park, USA
	Na+ (i-Stat)
	POC Na+ reliably identified exercise-associated hyponatremia, an important cause of heat illness during endurance exercise. The results helped make Rx and disposition decisions.

	Herr
Am J Clin Path
1995 [80]
	Performing prehospital Dx and Rx on helicopters
	Rochester, Minnesota, USA
	Na+, K+, Hct, Hgb (i-Stat)
	Fifteen (18.5%) patients were treated with transfusions, glucose, or insulin based on results obtained during helicopter flight.

	• Glucose and Lactate

	Fuzery
Clin Lab News
2021 [2]
Arch Path Lab Med
2020 [3]
	Ambulance preparedness and protocols
	Alberta Health Services, Canada
	Glucose
	All ground ambulances operated by AHS have glucose meters, which can be operated by paramedics trained in basic life support only. Paramedics follow written protocols if they suspect hyper/hypoglycemia. The protocols provide direction on when to do a glucose meter test and how to act on the result.

	Hill
Air Med J
2020 [81]
	Air ambulances in Midwest America
	Colorado & Ohio, USA
[nondiabetic patients]
	Glucose
	POC glucose greater than 220 mg/dL should prompt prehospital aggressive balanced resuscitation before arrival at the trauma center to prevent worsening hypotension and hemorrhagic shock.

	Remick
Prehosp Emer Care
2017 [82]
	Assessing prehospital seizures in pediatric patients
	Harbor-UCLA Hospital, California, USA
	Glucose
	Findings suggest the importance assessing 
prehospital seizure protocols, which should be studied to identify unique cases where glucose testing might be useful in view of the rarity of prehospital seizures in pediatric patients.

	Lerner
Am J Emerg Med
2003 [83]
	Paramedic decision making in the field
	Buffalo, New York, USA
	Glucose
	Paramedics successfully treated, without complication, most of the patients with uncomplicated hypoglycemic events. Patients preferred discharge without transport to an ED.

	Novak
J Paramed Pract
2022 [84]
	Rapid response vehicle with POCT
	Oxford, England
	Lactate, pH, TCO2, Ca++, Cr,
others (i-Stat)
	POCT by ambulance services is feasible and when combined with telephone advice and decision support from physicians, may be effective in reducing hospital admissions for frail patients in supportive care environments.

	Galvagno
Shock
2020 [85]
	Helicopter prehospital Dx and intervention
	Baltimore, Maryland, USA
	Lactate (i-Stat)
	Lactate outperformed vital signs, including shock index, for detecting shock and predicting the need for LSIs. A lactate level > 4 mmol/L was highly associated with need for LSIs.

	Martin-Rodriquez
Eur J Clin Invest
2020 [86]
	Prehospital POCT on ambulances
	Valladolid, Spain
	Lactate
	4 mmol/L was the cutoff for low versus high mortality, highlighting the importance of lactate to determine risk of early in-hospital mortality. EMS lactate could improve identification of risky patients and better care.

	Martin-Rodriquez
Am J Emer Med 2018 [87]
	Prehospital prediction of early (< 30 d) mortality 
	University of Valladolid, Spain
	Lactate
	POC lactate with the best sensitivity (84%) and specificity (70%) overall was 4.25 mmol/L. The level can guide us early in the detection of critical patients.

	• Hemoglobin A1c

	Krass
Diabetes Res Clin Pract
2023 [88]
	Pharamacy-based screening for type 2 diabetes
	Multicenter, Australia
	HbA1c, risk assessment, and capillary glucose
	In community pharmacies, the most effective method to uncover undiagnosed T2DM was a stepwise approach — initial risk assessment and if 
appropriate an HbA1C POC test and referral.

	Ventura
Point of Care
2019 [89]
	Management of prediabetes and diabetes in community health centers
	Rural Central Vietnam
	HbA1c
	HbA1c and blood glucose instruments should be available; public health must fund self-monitoring, glucose meters, and enhanced access; and diagnostic cutoffs for HbA1c should be harmonized after checking population differences. 

	Shephard
Clin Biochem
2017 [90]
	National rural indigenous POCT program for diabetes
	Rural Australia
	HbA1c and quality control
	HbA1c POCT in the Aboriginal and Torres Strait Islander Medical Services program has remained analytically sound, matched the quality achieved by Australasian laboratories, and met profession-derived analytical goals for 15years.

	Motta
Primary Care Diabetes
2017 [91]
	Primary care delivery
	South Africa
	HbA1c
	POCT changed clinical practice by facilitating access to HbA1c testing. Patients achieving optimal glycemic control (HbA1c ≤ 6.5-7.5%) increased by 125%, while those with very poor control (HbA1c > 10%) halved. Mean HbA1c at the first POC test decreased from 9.7% ± 2.4 to 8.4% ± 2.4 for the most recent (paired t-test p<0.01).

	Kost
Point of Care
2017 [31]
2011 [92]
	Rotating POCT in several rural villages, drones for specimen transport
	Limited-resource
provinces in Isan and northwest Thailand
	HbA1c
	Rapid on-site HbA1c testing efficiently identified those poorly controlled. Elevated HbA1c changed primary care strategy, pulling together a rotating team of physicians, nurses, and a pharmacist who adjust therapy and check for albuminuria to prevent advancing disease, dialysis, and adverse outcomes.

	Spaeth
Rural Remote Health
2014 [93]
	POC HbA1c screening and monitoring
	Indigenous populations in remote Australia
	HbA1c
	We demonstrated POCT can improve timeliness and clinical follow-up in remote locations, while also reinforcing clinical and cultural effectiveness in assisting to improve diabetes management in Indigenous Australians.

	Martin
Med J Aust
2005 [94]
Shephard
Rural Remote Health
2005 [95]
	Managing diabetes along the rural Mallee Track — top 10 health problems
	Building Health Communities, Victoria State, Australia
	HbA1c
	POC capillary HbA1c testing offers an accurate, practical, and community-friendly way of monitoring diabetes in rural and remote clinical settings. All community and health professional groups surveyed agreed that the POC model should be available to all rural people.

	• Hemostasis and D-dimer

	Schober
Am J Emer Med
2021 [96]
	Helicopter feasibility decision making
	Amsterdam, Netherlands
	PT and INR (i-Stat)
	Coagulopathy in trauma (e.g., coagulation factor consumption) and nontrauma cases (e.g. 
anticoagulant) demand PT/INR results which were proven feasible in helicopter EMS.

	Beynon
SJTREM
2015 97]
	Prehospital hemostasis monitoring
	Heidelberg, Germany
	PT, INR
	Assessment of INR in prehospital emergency care provides valuable information on hemostatic parameters in patients.

	Rumpf
Crit Care
2006 [98]
	Dx of PE in prehospital emergency setting 
	Maribor, Slovenia
	D-dimer, PetCO2 
	For PE confirmation, PetCO2 had sensitivity 92.6%, NPV 94.2%, specificity 83%, and PPV 79.2%. Combined clinical probability and PetCO2 may safely rule out PE in patients with suspected PE and positive D-dimer prehospital.

	• Ultrasound Imaging

	Christenson
SJTREM
2022 [99]
	Home COPD POC intervention
	Odense, Denmark
	Ultrasound and blood analysis
	Emergency medical technicians must show experience and safety in handling shortness 
of breath as well as POC diagnostics.

	Ienghong
Prehosp Dis Med
2022 [100]
	Prehospital
EMS for Srinagarind Hospital
	Khon Kaen, Thailand
	Handheld POC ultrasound
	Performed on the lung (37.0%), inferior vena cava (30.8%), and cardiac cases (26.4%); 34.9% abnormal and 66 cases (39.1%) with diagnoses confirmed and an accuracy peak of 75.8%.

	Dubecq
J Trauma Acute Care Surg
2021 [101]
	Triage, 
diagnosis, severity, Rx, 
and priority for surgery
	French military austere combat settings
	Ultrasound-Africa, the Middle East
	Ultrasound is valuable for management of mass casualties by improving treatment and triage, especially when surgical resources are 
limited and can also correct a diagnosis or improve prehospital therapeutic choices.

	Nadim
BMC Health Serv Res
2021 [102]
	Timely release of patients at the scene
	Odense, Denmark
	Ultrasound and blood analysis
	Prehospital emergency medical technicians can perform UTZ and blood analysis in prehospital evaluation of patients with COPD. None released requested a secondary ambulance within the first 48 hours following intervention.

	Schoeneck
West J Emer Med
2021 [103]
	Prehospital Dx of CHF, pulmonary edema
	New Haven, Connecticut, USA
	Portable thoracic ultrasound
	Prehospital lung ultrasound B-lines may aid in identifying or excluding CHF as a cause of dyspnea and has reasonably sensitive and specific for the diagnosis of CHF and pulmonary edema.

	Sabatino
J Ultrasound
2020 [104]
	Primary imaging modality
	Sierra Leone, Africa
	POC ultrasound
	POC UTZ represents a powerful diagnostic tool in a low-income country to improve patient management. Training of nonphysician health providers is doable to improve healthcare in resource-limited settings.

	Bobbia
Anaesth Crit Care Pain Med
2018 [105]
	Dx in EDs and mobile intensive care stations
	Nimes, France
	Ultrasound
	Almost 75% of EDs and nearly 1/3 of mobile intensive care stations are equipped with at least one UTZ device. Physicians trained remains insufficient. UTZ was used at least three times a day in 41% of EDs and 19% of mobile stations.

	Chin
J Emer Med
2013 [106]
	Field Dx using UTZ
	Houston, Texas, USA
	Ultrasound
	UTZ field diagnoses of pneumothorax, pericardial effusion, or cardiac standstill may directly impact patient resuscitation in the field.

	• Toxicology

	Advance Health Medical Cooperative
2022 [107]
	Mobile van testing and medical examination
	Cebu City, Visayas, Philippines
	Drug and chemistry tests
	Provides mobile diagnostic clinic and testing services in the community for Cebu City and surrounding regions.

	Soderqvist
Point of Care
2018 [108]
	Prehospital drug testing for mobile ICU patients
	Tampere, Finland
	Drugs of abuse
	Oral fluid screening for illicit substances can be a valuable diagnostic tool in addition to the usual diagnostic methods in EMS patients with unconsciousness due to an unknown cause or intoxication.

	'Part 3. Clinical Problems

	• Antiplatelet Therapy

	Levens
Genes
2023 [109]
	Community pharmacies antiplatelet therapy
	Netherlands
	CYP2C19 pharmaco-genetic testing
	POC CYP2C19-guided de-escalation of prasugrel/ticagrelor to clopidogrel appears feasible in a community pharmacy setting.

	• Infectious Diseases [See Part 1 for COVID-19 strategies]

	Do Nitt
Lancet InfectDis
2023 [110]
	POCT in commune health centers 
	Vietnam
	CRP testing in acute respiratory infections
	POC CRP testing efficaciously reduced 
prescription of antibiotics in patients with nonsevere acute respiratory infections without compromising patient recovery.

	Mital
AIDS
2023 [111]
	POCT in pharmacies, self-testing, and lab testing
	Multicenter, Canadian Provinces
	HIV
	POCT at community pharmacies can generate substantial cost savings and improve health outcomes compared with standard lab testing. It would 
also be cost-effective vs. HIV self-testing.

	Sheehan
J Hepatol
2023 [112]
	Inmates in prisons
	Australia
	POC Hepatitis C RNA testing
	POCT enhanced treatment uptake and 
reduced time to treatment initiation among people recently incarcerated, thereby overcoming key barriers to treatment in the prison sector.

	Tinsay S, Public Health Team
“introducing New Tools TB Program”
2022-23 [113]
	Tuberculosis peripheral care point of need screening
	Bantayan Archipelago, Philippines
	Tuberculosis
	POCT is cost-effective, requires minimal biosafety requirements, and is intended for the peripheral level, that is, community health facilities or mobile clinics. Pilot program discovered ~9% infected with TB out of 432 patients screened in the Municipality of Bantayan. Screening continues currently.

	Beeman
Afr J Emer Med
2022 [114]
	Patients seeking emergent injury care
	Kingali, Rwanda
	HIV
	Emergency centers are important access points for HIV testing. In Rwanda, 1 in 8 with HIV are unaware of their infection, which impedes epidemic control. This could be addressed by increased testing.

	Zadran
Diagnostics
2022 [115]
	Lifeline of diagnostic entry points
	Central Vietnam
	POCT for infectious diseases
	Infectious disease testing should be improved and POC tests supplied near patients’ homes and in primary care settings for the early detection of infected individuals and the mitigation of the spread of new COVID-19 variants and other highly infectious diseases, such as Monkeypox.

	WHO
Guidelines on HIV Testing
2021 [116]
	Decentralized, stand-alone, and self-testing
	General
	HIV

	Community-based rapid HIV testing in both high- and low-prevalence settings closer to people’s homes and self-testing can reduce transport costs and waiting times in central hospitals and thereby increase uptake.

	Vallely
Welcome Open Research
2019 [117]
	POCT for sexually transmitted infections and immediate Rx
	Rural health units in limited-resource
Papua New Guinea
	Antenatal POCT for STD 
	First randomized trial to evaluate the effectiveness, cost-effectiveness, acceptability, and health system requirements of POC STD testing and treatment to improve birth outcomes in high-burden settings by decreasing preterm and low weight births.

	West K
J Emer Med Serv 2007 [118], 2004 [119]
	Protecting prehospital providers
	General
	HIV
	Recommendations for protection of prehospital providers and postexposure testing.

	• Sepsis

	Metelmann
Anesthetist
2018 [120]
	Prehospital, emergency staff survey about high sepsis mortality
	Greifswald, Germany
	qSOFA (quick sequential organ failure assessment)
	The majority selected “increased body temperature”, “drop in blood pressure” and “altered breathing;” emergency doctors selected “altered mental status” more frequently than nurses and paramedics. All rated early fast sepsis treatment as important.

	• Seizures

	Donosos-Calero
Eur J Clin Invest
2023 [121]
	Patients presenting with prehospital seizures
	Life support units in Spain
	RR, pCO2, BUN, K+, glucose, O2 Sat, Hgb
	Prehospital variables reflect clinical impairment and mortality of patients suffering from seizures.

	• Stroke

	Ebinger
JAMA
2021 [122]
	Mobile stroke unit, on-board thrombolysis
	Berlin, Germany
	Mobile CT scanner and POCT
	Dispatch of mobile stroke units, compared with conventional ambulances alone, was associated with lower global disability at three months.

	Wendt
Stroke
2015 [123]
	Prehospital triage of stroke patients
	Berlin, Germany
	CT scanner with POCT laboratory on board
	Triage of patients with cerebrovascular events to specialized hospitals with stroke units and capabilities for ischemic stroke and neurosurgery can be improved by stroke emergency mobile ambulances with POCT.

	Ebinger
JAMA
2014 [124]
	Starting thrombolysis in an ambulance
	STEMO Consortium, Berlin, Germany
	CT scanner with POCT laboratory on board
	Compared with usual care, ambulance-based CT scanner and POCT for Dx of ischemic stroke initiated thrombolysis decreasing time to Rx without an increase in adverse events.

	Walter
Lancet Neurol
2012 [125]
	Mobile stroke unit to accelerate Dx/Rx
	Homburg, Germany
	CT scanner,
POCT, and
telemedicine
	Only 2-5% of patients receive thrombolytic treatment due to delay reaching hospitals. The mobile unit substantially reduced median time from rescue call to Rx decision, solving the problem of the arrival too late at the ED.

	Part 4. Healthcare Access

	• Community Paramedics

	Paramedics’ new roles
[126-129]

Paramedic examples
[130,131]
	Paramedicine-augmented health delivery
	Community sites
	POCT is integral to the community paramedic programs
	Paramedicine programs improve access to nonemergent health care in rural and remote communities by allowing paramedics and EM technicians to operate in expanded roles assisting with public health, primary care, and preventive services to underserved populations. Community paramedics can provide and connect patients to primary care services; complete posthospital follow-up care; integrate local public health agencies, home health agencies, and health systems; educate and promote wellness; and offer services not available elsewhere. POCT is a successful and valuable part of these paramedicine programs.

	• Hospital at Home

	Hospital at Home Concept [132-137]

Home examples
[138,139]
	Continuum care in residences
	Home settings
	POCT during in-person visits
	Hospital-level care in the comfort of the patient’s home when registered with a hospital. Caregivers visit daily supplemented by virtual visits. POCT is used during in-person visits. Blood for hospital laboratory testing may be dropped off at the laboratory by the caregiver after their in-person visit.

	• Unmanned Aerial Systems (Drones)

	Investigator
Application Reports
2015-2022
[140-147]
and
Kost
Point of Care
2017 [31]
	POC delivery options
	Remote settings
	Test kits, nucleic acid diagnostics, specimens, blood products
	Transporting specimens via small drones does not affect the accuracy of routine chemistry, hematology, and coagulation tests results. Drone-based medical delivery models offer an innovative approach to addressing longstanding issues of health care access and equity and are particularly relevant to COVID-19. Additionally, the use of an AED-equipped drone has the potential to reduce time to defibrillation in out-of-hospital cardiac arrest.



Abbreviations: AbT, antibody test; ACS, acute coronary syndrome; AED, automated external defibrillator; AHF, acute heart failure; AHS, Alberta Health Services; AMI, acute myocardial infarction; APLM, Archives of Pathology and Laboratory Medicine; BG, blood gases (pO2, pCO2, pH); BNP, blood natriuretic peptide (or NT-proBNP); BUN, blood urea nitrogen; Ca++, ionized calcium, typically measured in whole blood; CCU, cardiac (coronary) care unit; CHF, congestive heart failure; CO, carbon monoxide; COPD, chronic obstructive pulmonary disease; COVID-19, Coronavirus infectious disease 2019; Cr, creatinine; CRP, C-reactive protein; CT, computerized tomography; cTn, cardiac troponin I (cTnI) or T (cTnT); Dx, diagnosis; EHJACC, European Heart Journal - Acute Cardiovascular Care; ED, emergency department; EMS, emergency medical services; ER, emergency room; FN, false negative; HC, healthcare; Hct, hematocrit; HEART, protocol comprising history, electrocardiogram, age, risk factors, and troponin; HF, heart failure; Hgb, hemoglobin; ; hs-cTn, high sensitivity cTn; ICU, intensive care unit; IHD, ischemic heart disease; INR, International Normalized Ratio; JAMA, Journal of the American Medical Association; JCH, Journal of Cambodian Health; JIFCCLM, Journal of the International Federation of Clinical Chemistry and Laboratory Medicine; LSI, life-saving interventions; NPV, negative predictive value; NSTEMI, non-ST-segment elevation myocardial infarction; O2 Sat, oxygen saturation; ODH, Omnia Digital Health; PCI, percutaneous coronary intervention; PE, pulmonary embolism; PetCO2, probability and end-tidal CO2; POC, point-of-care; POCT, POC testing; PPV, positive predictive value; PT, prothrombin time; Publ Hlth, Public Health; qSOFA, quick sequential (sepsis-related) organ failure assessment; RAgT, rapid antigen test; RR, respiratory rate; RT-PCR, reverse transcriptase-polymerase chain reaction; Rx, treatment; SJTREM, Scandian Journal of Rescue, Trauma, and Emergency Medicine; STEMO, stroke emergency mobile (unit); STI, sexually transmitted infections; SWOT, strengths, weaknesses, opportunities, and threats; SWN, small-world network; T2DM, type 2 diabetes; TAT, turnaround time; TB, tuberculosis; TCO2, total carbon dioxide; VBG, venous blood gasses; WHO, World Health Organization; and WBA, whole-blood analyzer.
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