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Abstract

Introduction: Community Paramedic (CP) programs provide a critical bridge between the health care
system and the community. Additional treatments and assessments in the community by CPs often
prevents transport of the patient to an acute care facility. One of the challenges CPs face is access to
timely diagnostic tests such as blood analyses. Many CP programmes transport blood to a laboratory for
analysis. This process is resource intensive, presents multiple opportunities for misidentification of
patients/results, prevents CPs from providing timely treatment and coordinating additional patient care
initiatives while on-scene, and may increase the time the CP is not available for another patient. Point of
care testing (POCT) may offer a technological solution.

Purpose: Address the Canadian Safety and Security Program (CSSP) priority of assessing the use of
technology in CP programmes to inform policy and strategy by comparing CP POCT to a standard
laboratory process, and contrasting two commercially available devices (Abbott i-STAT® and Alere epoc®).

Methods: There were five broad methodological approaches to this study: 1. Device validation in the CP
setting; 2. Time to results; 3. CP survey; 4. Human factors assessment; and 5. Descriptive cost and device
summary. Seven analytes were assessed: sodium (Na), potassium (K), chloride (Cl), creatinine (Crea),
hemoglobin (Hgb), hematocrit (Hct), and glucose (Glu). All statistical tests were considered significant at
the 0.05 level.

Results: A total of 108 observations assessing seven analytes on 73 patients revealed seven out of the
1,047 individual comparisons (0.7%) with discrepant critical results (i.e., a critical range was detected in
POCT but not in the laboratory). These appeared to be slightly higher with i-STAT (0.9%; 95% CI -0.1%,
1.9%) compared to epoc (0.3%; 95% CI -0.3, 0.9) (p=0.323). The discrepant results occurred entirely in the
Na and K analytes. In 126 out of 1,645 individual comparisons (7.7%) exceeded the acceptable
comparative range between POCT and laboratory. For i-STAT there were 32 out of 523 individual
comparisons (6.1%; 95% Cl 4.1%, 8.2%) that exceeded this range, and for epoc there were 56 out of 523
(10.7%; 95% Cl 8.1%, 13.3%) (p=0.007). The epoc had almost three times the number of out-of-range
results for Cl, and twice the number for Crea compared to i-STAT. The epoc had 17 instances of out-of-
acceptable comparative range results for Hct compared to zero for i-STAT. For Glu however, i-STAT had
twice as many out-of-range results for values under five mmol/L and three times as many for values greater
than or equal to five mmol/L.

CPs will get their results considerably quicker using POCT compared to transportation to lab (97 to 163
minutes).

CPs felt that POCT improved their ability to make timely decisions for their patients and saved transport
time to laboratory services in those events where no further lab analysis is required. A POCT program,
however, will not replace blood transport in all events. There was a statistically significant higher rating for
the i-STAT compared to the epoc on the system usability score, and the majority of CPs preferred the i-
STAT over the epoc.

The i-STAT had higher initial costs but lower operational costs; the epoc had lower initial costs but higher
operational costs.
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The i-STAT and epoc share many of the same characteristics such as time to results, blood volumes
required, and operating temperature ranges, however there are some important differences. The epoc test
cards can be stored at room temperature, while i-STAT test cartridges must be stored at two to eight °C
and once removed must be used within 14 days. The i-STAT has a larger test menu than the epoc, but this
is attained through multiple test cartridges, not a single card as for the epoc.

Conclusions: EMS systems that use POCT can expect that even with optimized training and rigorous
quality control testing, and dependent on the analyte and POCT device, discrepant critical range values
with the laboratory will occur in 0% to 1.9% of comparisons. Results outside of acceptable comparative
range between the POCT and laboratory will occur in 4.1% to 13.3% of comparisons, also depending on
analyte and POCT device. The epoc device had a statistically significant increased number of tests that
exceeded the acceptable comparative range between POCT and lab when compared to i-STAT.

CPs felt that POCT helped to improve their ability to make timely decisions for their patients and saved
transport time to laboratory services in those events where no further lab analysis is required. CPs in
general preferred i-STAT over the epoc.

Both POCT systems have advantages and disadvantages that must be considered carefully prior to
purchase.
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Introduction

The traditional role of Emergency Medical Services (EMS) systems is to respond to emergency calls.
Today's EMS and paramedic systems, however, provide a critical bridge between the hospital and the
community, frequently offering specialized primary care services such as Community Paramedics (CPs).
These programmes deliver complex high needs patients, such as the frail elderly, with timely access to
primary and urgent healthcare in the community, especially in the continuing care setting. In collaboration
with the patient’s family physician or a program specific on-call physician, additional on-site assessments,
diagnostics and treatments are provided in the community by specially-trained paramedics. Often this care
prevents the patient from being transported to an acute care facility, which has positive implications for the
patient’s physical and mental health and eases the burden of overcrowding on Emergency Departments
and other health care services.

One of the challenges of providing care in the community is timely access to diagnostic tests such as blood
analyses, which are used to form a diagnosis, stratify by risk, and create a treatment plan. Presently many
CP programmes will collect blood specimens and transport them to a lab service for analysis. This process
involves the CP collecting a blood sample, transporting the sample to a blood testing site, and following-up
on results, often many hours later. In some settings, such as suburban or rural, this may equate to a long
transport time. This process is resource intensive, presents multiple opportunities for misidentification of
patients/results, and prevents CPs from providing timely treatment and coordinating additional patient care
initiatives while on-scene. It also increases the time that the CP is not available for another patient visit. An
alternative process for CP programmes may be point of care testing (POCT). POCT technology has
advanced considerably in the last decade, resulting in the commercial availability (at the time of this study
design) of two portable devices that can provide a variety of blood tests quickly at the patient’s bed side

(Abbott i-STAT® and Alere epoc®).
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A systematic review completed in 2013 on CP care, did not identify any peer reviewed studies that
assessed the use of POCT technology in this setting.! A number of studies, however, have reported the
use of POCT in EMS, with three studies assessing the i-STAT device in a ground EMS scenario.z# One of
the studies did not explicitly compare the results to laboratory values, and one study assessed the i-STAT
troponin | (cTnl).23 One of the studies assessed sodium, potassium, chloride, blood urea nitrogen, glucose,
hematocrit and hemoglobin from i-STAT split sample tests performed in a moving ambulance, to those on
the same device in the Emergency Department.# This study found correlation (r-values) of greater than
0.89 for all tests. No published studies could be located that used the epoc device in the EMS setting,
describing either device in the setting of a community paramedic programme, assessing the usefulness of
this device in the CP setting or contrasting the two portable options for POCT devices.

The purpose of this study is to address the Canadian Safety and Security Program (CSSP) priority of
assessing the use of technology in CP programmes to inform policy and strategy by answering the
following research questions:

1. What is the association between POCT blood results and those derived from standard laboratory
processes?

2. Does POCT decrease the time to results?

3. If there is a difference in time to results, does this difference afford any advantage to patient care or
operational efficiency?

4. Do CPs prefer POCT over the standard laboratory process?
5. Do CPs favour one POCT over another and why?
6. What are the costs associated with POCT testing?

7. What are the pros and cons of commercially available portable POCT devices?
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Methods

Study Setting:

This study was conducted in a mature CP program that has been in existence since November, 2012,
serving an urban and suburban population. The programme presently responds to approximately 6,000
patient care events per year. Patients can be generally described as medically fragile and seen in a home
setting (e.g., continuing care facility, private residence, and homeless shelter). There are 23 CPs in the
programme and six CP units (SUVs which have been configured to house necessary equipment and
supplies) that operate out of two stations. CPs must be registered as an Emergency Medical Technologist -
Paramedic with the Alberta College of Paramedics, and have at least five years of clinical experience. In
addition to their formative paramedic training, CPs receive 21 days of training on assessment and
treatment. The CPs have the ability to draw blood specimens and take the sample to twelve different

laboratory service locations for analysis.

Study Training: CPs received one-day, or eight hours, of training for this study in the week prior to the start
of the study. The curriculum included vendor delivered training on the operation of i-STAT and epoc
devices, and administration and trouble-shooting strategies. In addition to the specific device training, CPs
received an overview of the research study, ethics, consent procedures, additional equipment,
documentation and data collection. Since drawing blood was already in the CP scope of practice and
routinely being performed, no additional training in this area was provided. Each CP received an additional
two-hour, quality control (QC) testing training session. While it was suggested to CPs the optimal process
for using two POCT devices on-scene (Appendix A), it was left up to each individual CP on how they

managed both devices as long as both devices were used as closely as possible to each other.

Device preparation and maintenance: Six i-STAT and six epoc devices were purchased and systematically
tested prior to use in the study (initial device validation phase). The devices, associated test
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cards/cartridges, and analytes underwent validation using split sample testing of patient blood
comparatives to the laboratory reference instruments, with-in run and day to day precision testing using
liquid quality control (QC) solutions and calculation verification (cal-ver) tests using liquid cal-ver solutions
as per standards set by Calgary Lab Services (CLS). This occurred in a CLS laboratory and involved CLS
personnel, device manufacturer representatives, and research personnel. All devices passed the validation,
quality control, and calculation verification testing.

While in-service, all devices were housed in a temperature controlled and shock resistant environment; a
container was constructed using a corrugated plastic box with a closed-cell extruded polystyrene foam
insert with room temperature gel packs similar to containers used by Transfusion Medicine to transport
blood. Test cartridges for i-STAT and test cards for epoc were also stored in the temperature controlled
containers. Temperature monitors were placed on the inside and outside of the device containers to
monitor the effectiveness of the container in maintaining an operating temperature of between 18°C and
30°C. All QC and cal-ver solutions and additional i-STAT test cartridges were stored in two fridges that
were both temperature monitored throughout the study period. Additional epoc test cards were stored at
room temperature throughout the study period. Devices underwent weekly QC testing and if applicable
daily electronic simulation testing as per the manufacturers’ and CLS’ recommendations. For the i-STAT
this included weekly testing using two levels (ampoules) of QC solutions and a daily electronic simulation
test by inserting an external simulator. For the epoc this included weekly testing using four levels
(ampoules) of QC solutions (see Appendix B for study procedure details).

Study design and analysis: There were five broad methodological approaches used to address the seven
research questions: 1. Device validation in the CP setting; 2. Time to results; 3. CP survey; 4. Human

factors assessment; and 5. Descriptive cost and device summary. All statistical tests were considered
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significant at the 0.05 level. Descriptive data use mean and standard deviation for normally distributed data,
or median and interquartile range otherwise.

1. Device validation in the CP setting. Patients meeting inclusion criteria were enrolled by CPs into a
modified single subject design study between September 1, 2016 and November 30, 2016. Inclusion
criteria consisted of patients who have capacity and are their own decision maker, age greater than or
equal to 18 years, at least one study analyte ordered for testing, and that the patient understood the
informed consent script. After informed consent, a routine blood draw was performed and the specimen
was sent for laboratory blood testing with CLS (gold standard), but also had a portion of the drawn blood
used for on-scene POCT testing (split sample). The blood tube used was a BD vacutainer PST tube with 56
units of lithium heparin. POCT testing involved the use of both i-STAT and epoc devices. The analytes
sodium (Na), potassium (K), chloride (Cl), creatinine (Crea), hemoglobin (Hgb), hematocrit (Hct), and
glucose (Glu) were included in the study (See Appendix B for detailed study procedures). The rationale for
choosing these analytes was the high frequency of occurrence in the CP programme and availability on
each of the test cartridges/cards for the two POCT devices.

Data were downloaded from the two POCT devices by one investigator. The associated electronic patient
care records (ePCR) and laboratory values were sent by CPs to the same investigator using secured email.
The POCT device data were linked to the applicable ePCR by using the patient’s personal health number
(PHN), the date of the event, the time of the event and the CP performing the test. The ePCR was linked to
the applicable laboratory values using the patient’s first and last name, date of birth (DOB), PHN, and date
and time of event (blood draw). Data in the ePCR were verified for completeness and missing data (i.e.,
timestamps) shortly after the patient contact, and if applicable sent to the author of the ePCR for

correction. All data were manually entered into a Microsoft Excel spreadsheet by one investigator and

independently verified by a research associate. Each patient and CP was given a unique study identifier as
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was each event. All identifying patient data were then removed and the data analyzed using Stata version
11 (Statacorp, College Station, Texas). POCT results were compared to the gold standard laboratory
values using the methods described by Bland and Altman (2009).5 Critical range values, defined as values
for which the analyte result is considered clinically abnormal, were based on critical ranges used by CLS
(Table 1). Acceptable comparative ranges, defined as the accepted deviation that a POCT can have from
the gold standard of CLS analysis were based on CLS standards (Table 1). All analytes have an
acceptable comparative range except Hgb, which is a calculation based on the Hct value.

Table 1: Summary of critical range values and acceptable comparative ranges by analyte.

Laboratory to POCT Acceptable

Analyte Critical Range Comparative Range

Sodium (Na) <120 and >155 mmol/L -4 to 4 mmol/L

Potassium (K) <2.5 and > 6 mmol/L -0.3 t0 0.3 mmol/L

Chloride (CI) n/a -5% t0 5%

Creatinine (Crea) n/a -30 to 30 umol/L

Hematocrit (Hct) n/a -6% t0 6 %

Hemoglobin (Hgb) <70g/L n/a

Glucose (glu) <2.6 and > 24.9 mmollL <5 mmoliL:-0.3 to 0.3 mmolL

2 5 mmol/L: -10% to 10%

Note: POCT=Point of Care Testing Device

POCT results exceeding the acceptable comparative range were assessed to determine if one device
contributed more out-of-range results than others. Chi-squared test and logistic regression were used with
a dichotomous outcome of out-of-range-result or not out-of-range-result.

2. Time to Results. Data were provided by CLS and linked to POCT data using study event number,
patient's name, DOB, PHN and the date of event. The POCT devices automatically provided a date and
time stamp when results were available. The date and time on all POCT devices were synchronized on set-
up and checked periodically during the data collection period. The mean of the time when results were
available from the two POCT devices were compared to the earliest time that results were available from

laboratory testing in Netcare (a provincial electronic health record).
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3. Community Paramedic Survey. An online survey was developed to gather CP experiences,
preference, and feedback regarding both POCT devices (Appendix C). The survey was pilot tested on a CP
team lead and one of the investigators and refined accordingly prior to sending to all CPs involved in the
study. The survey was sent by email to the CPs by one of the investigators that did not have a power
relationship over the respondents. To reduce order effects of the device order in the survey responses,
participants were randomly assigned the survey order for each device (either i-STAT or epoc first) using R
sample command (R Core Team). Answer choices to the device preference questions were presented in
random order using the Survey software platform answer randomization command (Select Survey Tool,
Alberta Health Services). Data were downloaded to Microsoft Excel for descriptive analysis by members of
the research team who did not have a power relationship over the participants. These investigators
removed all identifying information prior to sending to the rest of the research team.

A portion of the survey involved participants completing the Systems Usability Scale (SUS) for each
device.8 The SUS is a validated reliable measuring scale of technology learnability and usability. The
scores are normalized and can be compared to a benchmark of quartile ranges, acceptability ranges and
adjective ratings in which 2,324 responses were gathered in 206 product studies.” The SUS analysis
consisted of using a linear regression mixed effect model. The participants were considered as a random
intercept effect taking into account their paramedic experience, experience in this specific CP program and
previous exposure to the devices in a work environment.

4. Human Factors Assessment. The two Human Factors consultants on the research team (SB and LP)
reviewed the device usability with both heuristic evaluation and usability testing methodologies. Heuristic
evaluation is a cost-effective method of interface evaluation that uses broad categories of design principles
called heuristics which were initially proposed by Neilsen (1994) and adapted for evaluation of medical

devices (Zhang, 2003) to systematically evaluate device interfaces for usability problems.82 The Human
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Factors consultants worked through a number of tasks on the two devices, identified design issues and
good design features with each of the device’s respective interfaces. Solutions were also identified to
mitigate the issues that were identified during the heuristic evaluation, where applicable.

Usability testing was completed by analysing video from the QC procedures with CPs. Three observation
sessions were used to video record six CPs using the devices. The observations occurred at weeks nine
and 10 of exposure to the devices. Participants were video recorded on a Canon Vixia HF M31 HD
camcorder by researchers standing in the room where QC testing normally occurred.

Crews typically completed the QC testing on both devices at the same time by staggering starts for tests so
that the waiting time for a result was used to prepare the other device’s test.

Observational time to perform tasks was not calculated as the simultaneous testing of two different devices
would bias results. Any device errors, including test card/cartridge errors that were encountered, issues
running the tests, steps missed and feedback from the staff were incorporated into the human factors
review.

5. Descriptive Cost and Device Summary. The descriptive summary included costs in Canadian dollars
associated with implementing and maintaining each of the POCT devices and a summary of the
characteristics of the two POCT device systems included in this study compared to the normal process of
transporting blood to a lab. This descriptive information was collected and summarized by the EMS CP
management investigators of this study (RK, DD, SG), throughout the course of implementing the research
protocol. Device specific descriptive information was reviewed by representatives from the manufacturer
for accuracy.

Ethics: All aspects of this study are approved by the University of Calgary, Conjoint Health Research Ethics

Board (REB16-1000).
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Results

What is the association between POCT blood results and those derived from standard laboratory
processes?

Out of 1,649 patient care events during the study period, 174 patient care events had a blood draw, with
108 events enrolled in the study, from 73 participants (Figure 1). Of the 73 participants, 10 had more than

one observation in the dataset. The 108 observations were from participants that collectively had a mean

age of 58.7 years (SD 16.3), with 49% female.

Total Number of

Total Patient

Care Events
during Study
N = 1649

Patient Care
Events with
Blood Draw
n=174

*Inclusion Criteria

The patient must:

¥ have capacity and be their own decision maker
+ be 18 years of age or older

¥ At least one of the study analytes ordered for
testing by prescribing physician or NP

AND

¥ The community paramedic must be reasonably
confident that the patient is able to understand the
consent script

patients Not Enrolled
enrolled n =66
n=108

Did not meet
Inclusion
Criteria®
| n=50
Al
4 N\
Test ordered required non-
Language Lack of capacity Age criteria not Declined Pr\e]::'lnéo:\mn:liucl:::lo::c:‘n .
barrier or confusion met consent D;uw Meet Inclusion
n=2 n=25 n=1 n=sl - Criteria
n=21 n=16
A
' )
Unable to use
Device locked F o ey CP forgot to CP forgot to CP chose not to
Not enough Unable to out due to cold leave consent enroll patient or enroll patient
sample obtain sample ambient e aire form with forgot POCT due to time
n=1 n=1 temperature |D:k :1:: patient devices constraint
n=1 =2 n=1 n=8 n=2

Figure 1: Enrollment of patients for Device Validation.

Sodium (Na): For the Na analyte, there were 98 out of 108 observations (91%) that had data from both
devices and CLS (four missing i-STAT, three missing epoc, and three missing CLS). For the i-STAT,

Figure 2 and Table 2 illustrates that there was one instance of the device reporting a critical value that was
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not deemed critical by the gold standard and two observations that were outside of the acceptable
comparative range. The epoc device similarly had one instance of the device reporting a critical value that
was not deemed critical by the gold standard and two observations that were outside of the acceptable
comparative range (Figure 2 and Table 2). When the epoc was compared to the i-STAT, there were two
instances of one device reporting a critical value that was not deemed critical by the other device and one

observation that fell outside of the acceptable comparative range (Figure 2 and Table 2).
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Figure 2: Results for sodium from i-STAT and epoc compared to gold standard (‘Lab’— Calgary Lab

Services), and between i-STAT and epoc. All results reported in mmol/L.

Upper graphs illustrate the critical range defined as less than 120 and greater than 155 mmol/L (red lines), with the black line denoting perfect
agreement. Areas of disagreement between device and reference method are shaded in red.

Lower graphs illustrate the acceptable comparative range defined as less than -4 and greater than 4 mmol/L (red lines), with the black line
denoting mean of the difference.

Potassium (K): For the K analyte, there were 97 out of 108 observations (90%) that had data from both
devices and CLS (four missing i-STAT, four missing epoc, and three missing CLS). For the i-STAT, Figure
3 and Table 2 illustrates that there were two instances of the device reporting a critical value that was not
deemed critical by the gold standard and 10 observations that were outside of the acceptable comparative

range. The epoc device had no instances of a critical value that was not deemed critical by the gold
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standard and nine observations that were outside of the acceptable comparative range (Figure 3 and Table

2). When the epoc was compared to the i-STAT, there was one instance of one device reporting a critical

value that was not deemed critical by the other device and one observation that fell outside of the

acceptable comparative range, and (Figure 3 and Table 2).
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Figure 3: Results for potassium from i-STAT and epoc compared to gold standard (‘Lab’— Calgary Lab

Services), and between i-STAT and epoc. All results reported in mmol/L.

Upper graphs illustrate the critical range defined as less than 2.5 and greater than 6 mmol/L (red lines), with the black line denoting perfect
agreement. Areas of disagreement between device and reference method are shaded in red.

Lower graphs illustrate acceptable comparative range defined as less than -0.3 and greater than 0.3 mmol/L (red lines), with the black line
denoting mean of the difference.

Chloride (Cl): For the Cl analyte, there were 97 out of 108 observations (90%) that had data from both
devices and CLS (four missing i-STAT, four missing epoc, and three missing CLS). For the i-STAT, Figure
4 and Table 2 illustrates that there were five observations that were outside of the acceptable comparative
range. The epoc device had 14 observations that were outside of the acceptable comparative range (Figure
4 and Table 2). When the epoc was compared to the i-STAT, there were 10 observations that fell outside of

the acceptable comparative range (Figure 4 and Table 2).
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Figure 4: Results for chloride from i-STAT and epoc compared to gold standard (‘Lab’— Calgary Lab

Services), and between i-STAT and epoc. All results reported in mmol/L.

Upper graphs — there is no defined critical range; the black line denotes perfect agreement.

Lower graphs illustrate acceptable comparative range defined as less than -5% and greater than 5% of reference method (red lines), with the
black line denoting mean of the difference.

Creatinine (Crea): For the Crea analyte, there were 94 out of 108 observations (87%) that had data from
both devices and CLS (four missing i-STAT, six missing epoc, and four missing CLS). For the i-STAT,
Figure 5 and Table 2 illustrates that there were four observations that were outside of the acceptable
comparative range. The epoc device had 10 observations that were outside of the acceptable comparative
range (Figure 5 and Table 2). When the epoc was compared to the i-STAT, there were seven observations

that fell outside of the acceptable comparative range (Figure 5 and Table 2).
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Figure 5: Results for creatinine from i-STAT and epoc compared to gold standard (‘Lab’— Calgary Lab

Services), and between i-STAT and epoc. All results reported in umol/L

Upper graphs — there is no defined critical range; the black line denotes perfect agreement.

Lower graphs illustrate the acceptable comparative range defined as less than -30 and greater than 30 umol/L of reference method (red lines),
with the black line denoting mean of the difference.

Hematocrit (Hct): For the Hct analyte, there were 80 out of 108 observations (74%) that had data from
both devices and CLS (four missing i-STAT, four missing epoc, and 21 missing CLS). For the i-STAT,
Figure 6 and Table 2 illustrates that there were no observations that were outside of the acceptable
comparative range. The epoc device had 17 observations that were outside of the acceptable comparative
range (Figure 6 and Table 2). When the epoc was compared to the i-STAT, there were three observations

that fell outside of the acceptable comparative range (Figure 6 and Table 2).
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Figure 6: Results for hematocrit from i-STAT and epoc compared to gold standard (‘Lab’ — Calgary Lab

Services), and between i-STAT and epoc. All results reported in %.
Upper graphs — there is no defined critical range; the black line denotes perfect agreement.

Lower graphs illustrate the acceptable comparative range defined as less than -6.0% and greater than 6.0% of reference method (red lines),
with the black line denoting mean of the difference.

Hemoglobin (Hgb): For the Hgb analyte, there were 80 out of 108 observations (74%) that had data from

both devices and CLS (four missing i-STAT, four missing epoc, and 21 missing CLS). Since this analyte is

calculated based on Hct, there is no defined acceptable comparative range specified but we have graphed

the difference for information and therefore no outliers to report. There were no disagreements between

devices and the gold standard, or between devices for the critical values (Figure 7 and Table 2).
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Figure 7: Results for hemoglobin from i-STAT and epoc compared to gold standard (‘Lab’— Calgary Lab

Services), and between i-STAT and epoc. All results reported in g/L.

Upper graphs illustrate the critical range defined as less than 70 g/L (red lines), with the black line denoting perfect agreement. Areas of
disagreement between device and reference method are shaded in red.

Lower graphs — there is no acceptable comparative range for this analyte as it is a calculation based on hematocrit; the black line denotes
mean of the difference.

Glucose (Glu): For the Glu analyte, there were 36 out of 108 observations (33%) that had data from both
devices and CLS (five missing i-STAT, three missing epoc, and 70 missing CLS). For the i-STAT, Figure 8
and Table 2 illustrates there were no instances of the device reporting a critical value that was not deemed
critical by the gold standard. There were five observations that were outside of the acceptable comparative
range for observations less than five mmol/L, and six observations for values greater than or equal to five
mmol/L. For the epoc device, there were no instances of the device reporting a critical value that was not
deemed critical by the gold standard. There were two observations that were outside of the acceptable
comparative range for observations less than five mmol/L and observations greater than five mmol/L
respectively (Figure 8 and Table 2). When the epoc was compared to the i-STAT, there were no instances

of the device reporting a critical value that was not deemed critical by the gold standard. There were three
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observations that fell outside of the acceptable comparative range for observations less than five mmol/L

and 13 observations for values greater than or equal to five mmol/L (Figure 8 and Table 2).
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Figure 8: Results for glucose from i-STAT and epoc compared to gold standard (‘Lab’— Calgary Lab

Services), and between i-STAT and epoc. All results reported in mmol/L.
Upper graphs illustrate the critical range defined as less than 2.6 and greater than 24.9 mmol/L (red lines), with the black line denoting perfect
agreement. Areas of disagreement between device and reference method are shaded in red.
Middle graphs illustrate acceptable comparative range for observations under 