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Introduction/Background: Point-of-care testing (POCT) platforms support patient-centered approaches to health care delivery and may improve patient 
care. We evaluated implementation of a POCT platform at a large, acute care hospital in the Midwestern United States. 
Methods: We used lactate testing as part of a sepsis bundle protocol to evaluate compliance and mortality outcomes. Respiratory team members were 
surveyed to assess perception of efficiency, ease of use, timely patient care, and overall engagement with the POCT system. Annualized cost per test of a 
benchtop analyzer and a POCT platform were compared across 3 years for each platform. 
Results: Lactate testing volume increased from 61% to 91%, which was associated with improved sepsis bundle protocol compliance. Employees reported 
high levels of engagement, improvements in efficiency and time savings, and better patient care with POCT. Average cost per test was $10.02 for the 
benchtop system and $6.21 for the POCT platform. POCT saved our institution $88,476 annually in labor costs.
Discussion: Combined with a robust training program emphasizing the use of lactate testing in the context of the overall clinical picture, POCT enabled adher-
ence to the sepsis bundle protocol and may have contributed to lower mortality. Additionally, the COVID-19 pandemic has provided us with unanticipated 
benefits of using POCT; it has enhanced our ability to deal with stringent infectious disease protocols, saving time and minimizing patient and staff exposure.
Conclusions: Implementation of a POCT platform was associated with improved compliance to our sepsis protocol, reduced sepsis mortality, high 
employee engagement, and cost savings.
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INTRODUCTION
Real-time diagnostic test results for clinician decision-making can 
improve patient outcomes and be cost-effective [1–6]. In addition to pub-
lished data that support the value of point-of-care testing (POCT), which 
is performed at or near the patient’s bedside and provides real-time 
results [7], hospital administrators want to know how the implementa-
tion of POCT at their unique institutions will affect quality and costs. 
Hospitals tend to adopt POCT for clinical assays that have been shown 
to be accurate and add value by improving clinical outcomes while reduc-
ing cost or time to result [1].

Reduced length of stay and a subsequent decrease in associated health 
care cost may be associated with POCT. Results of studies conducted in 
emergency departments suggest reduced length of stay in the Emergency 
Department and decreased hospital admission for patients in whom 
POCT was used compared to patients served by central laboratory testing 
[4, 8–11]. Implementation of POCT has been recommended for hospitals 
examining ways to improve hospital efficiency and reduce cost [12]. These 
reductions, based on obtaining POCT results faster than central labora-
tory results, need not sacrifice patient-centered approaches that support 
and improve patient care in hospitals [13]. As an example, time critical 
changes to care management have been observed for 7% of patients and 
unnecessary treatment prevented for nearly 4% of 1728 patients enrolled 
in a randomized controlled trial in the United Kingdom [14].

Our institution is a 400+ bed acute care hospital in the US Midwest. 
Designated as a stroke center, it has 46 adult intensive care unit (ICU) 
beds, a PICU/Pediatric Emergency Department, and a Level III NICU. 
The Respiratory Care Department is responsible for analyzing all arterial 
blood gas samples in the hospital, which are rapid indicators of tissue 
oxygenation, adequate ventilation, and acid-base disturbances. They are 
relied upon frequently in emergency departments and critical care situa-
tions to quickly determine possible causes of acute onset of difficulty 
breathing, shortness of breath, and altered mental status [15, 16].

In 2011, we began the process of evaluating new benchtop and 
POCT blood gas analyzers to replace the aging traditional bench top 
systems, which were strategically located in four satellite blood gas labo-
ratories throughout the hospital. The hospital had approved the capital 
necessary for the purchase (Fiscal Year 2012, beginning 1 July 2011). In 
August 2011, a team from our hospital was formed to review the options 
for the new blood gas analyzers and make a recommendation for the 
final purchase. This team consisted of respiratory and physician leads, 
laboratory experts, and hospital administrators. Four analyzer models 
were chosen for evaluation, including two benchtop and two POCT 
models. Clinical, operational, and financial criteria were evaluated for 
each of the analyzers under consideration, and in October 2011, the 
decision was made to purchase one of the POCT platforms. During 
implementation and training on the new analyzers, which occurred in 
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November and December 2011, both the old benchtop analyzers and the 
new POCT devices were used for testing. All blood gas testing was tran-
sitioned to the POCT platform in January 2012.

During our evaluation of the new blood gas systems, the perfor-
mance of lactate testing in sepsis diagnosis emerged as an important 
metric at our institution. There are an estimated 1.7 million adult sepsis 
cases annually and 265,000 deaths reported nationally, and in 2013, sep-
sis cost the United States’ health care system 24 billion dollars annually 
[17–19]. Serum lactate has been shown to help clinicians diagnose, 
risk-stratify, and treat patients with sepsis, and as a reliable predictor of 
outcome, it can provide the earliest clue of cardiovascular compromise 
and poor tissue perfusion that indicate treatment progress [20–24]. Our 
institution has had care pathways for sepsis in place for some time; how-
ever, we implemented the revised Sepsis Care Bundle (Surviving Sepsis 
Campaign (SSC), 2012) in advance of purchasing the new blood gas sys-
tem [21, 25]. The sepsis protocol aimed for completion of four actions 
within a 3-h window for patients suspected with sepsis: measure lactate 
level, obtain blood cultures prior to administration of antibiotics, 
administer broad spectrum antibiotics, and administer 30 mL/kg crystal-
loid for hypotension or lactate values at least 4 mmol/L. We recognized 
that it was difficult to consistently predict the timing from a clinician 
suspecting sepsis and entering a lactate test order, to the clinician receiv-
ing the test result from the central laboratory, which could delay clinical 
decision-making. Following transition to the new POCT platform in 
2012, to reduce the time from blood draw to results, the respiratory ther-
apists began running lactate tests on the POCT in response to sepsis 
alerts, and bundle compliance was closely monitored. 

We report on the results of our evaluation process of a POCT blood 
gas analyzer and the use of this platform in a quality improvement initia-
tive for sepsis bundle compliance using lactate testing, and comment on its 
relevance today, during the COVID-19 pandemic. To our knowledge, 
there has not been a comprehensive study to look at outcomes of imple-
mentation of blood gas POCT by a respiratory care department [26]. Our 
objective was three-fold in this retrospective analysis. We aimed to evaluate 
sepsis bundle compliance and patient outcomes, employee engagement 
responses to POCT blood gas analyzers, and the cost of blood gas analysis 
before and after implementation of POCT testing, comparing to the 
benchtop analyzer it replaced. We hypothesized that implementation of 
POCT for blood gases would reduce hospital cost and improve engage-
ment among the respiratory care team, and the use of POCT lactate testing 
would be associated with improved patient outcomes. Such a result could 
help hospitals reduce economic burdens while performing safely and reli-
ably, and could help alleviate the added challenges posed by infection pre-
vention protocols in use during the current COVID-19 pandemic [7, 27].

METHODS
Data sources and equipment
Retrospective data were extracted from our institution’s electronic med-
ical record system (EPIC, Verona, WI, USA). No patient personal health 
information was extracted, no data included personal identifiers, and 
survey data were collected anonymously in this process improvement ini-
tiative, therefore our institutional review board did not require review.

The four existing benchtop blood gas analyzers were manufactured by 
Radiometer America, Inc. (Brea, CA, USA). The POCT system we evalu-
ated was Epoc (Siemens Medical Solutions USA, Inc., Malvern, PA).

Evaluation period
We evaluated blood gas testing data between 2009 and 2014. Because 
our analyses were retrospective, each analysis comprised data from 
slightly different sampling periods during this time. Sepsis bundle com-
pliance was evaluated from 2012 through 2015. Mortality due to sepsis 
was evaluated from January 2014 through February 2015. Employee 
engagement was evaluated only for team members who had experience 
with both the benchtop analyzers and the POCT, thus surveys were dis-
tributed in January 2019. Our cost analysis evaluation for the POCT was 
conducted from 2012 to 2014 and was compared to costs for the bench 
analyzers collected from 2009 to 2011. Because both analyzers were used 

during a portion of the implementation, we excluded October 2011 
through February 2012 from the cost analysis.

Sepsis bundle compliance
We assessed improvement in our care process by measuring compliance 
with our sepsis bundle. Lactate testing compliance was measured as the 
percentage of patients who had lactate testing completed within 6 h of 
first meeting severe sepsis or septic shock criteria divided by the total 
number of patients meeting criteria for severe sepsis or septic shock. We 
evaluated this parameter by comparing lactate compliance rates from 
the first three quarters following implementation of the POCT system 
to baseline lactate compliance using the central lab in 2012. We graphi-
cally compared lactate compliance to benchmarks published as part of 
the SSC, in which lactate compliance was 61% in the first quarter tested 
and rose to 78.7% compliance during a 2-year study period [25].

Because lactate is part of a bundle of practices, and subsequent 
actions for treating sepsis cannot occur without its result, we also evalu-
ated overall compliance to the Sepsis Bundle Protocol. We monitored the 
percentage of patients suspected of sepsis for whom the following were 
completed within a 3-h window: lactate levels and blood cultures obtained 
(blood cultures taken prior to administration of antibiotics), administra-
tion of broad-spectrum antibiotics, and in the case of hypotension or lac-
tate of at least 4 mmol/L, administration of 30 mL/kg crystalloid.

Sepsis mortality was used to assess patient outcomes as an indicator 
of the quality of compliance to the Sepsis Bundle Protocol. The percent 
mortality observed in patients diagnosed with sepsis was calculated 
monthly from January 2014 through February 2015 using the number of 
all-cause deaths in patients with a diagnosis of sepsis divided by the total 
number of patients with a diagnosis of sepsis. These rates were compared 
graphically to results published from the SSC that showed a decrease in 
unadjusted hospital mortality rates from 37% to 30.8% following imple-
mentation of a sepsis bundle protocol [25].

Employee engagement
We distributed an anonymous survey to the respiratory therapists during 
mandatory staff meetings after the POCT was implemented. Team mem-
bers were asked to complete the surveys only if they were part of the team 
when the benchtop analyzers were in use. The surveys assessed staff per-
ception of efficiency, ease of use, timely patient care, and overall satisfac-
tion with the use of point-of-care testing. 

Cost of blood gas testing
We calculated average monthly total cost-per-test for the benchtop test 
from January 2009 through September 2011 prior to POCT implemen-
tation and from March 2012 through December 2014 for the POCT 
system, excluding months during which both analyzers were in use. 
Parameters measured for both devices included sample device and mate-
rials, quality control material, maintenance agreement, and cost of the 
device itself. The blood gas cartridge that we utilize contains each of the 
analytes we measure including lactate; there is no additional cost for 
specific analytes. The point-of-care device cost included an additional 
analyzer that would run methemoglobin and carboxyhemoglobin. We 
estimated the time saved by the technician per test using the results of 
the employee engagement survey.

RESULTS
Sepsis bundle compliance
Lactate testing compliance at baseline was 61% annually in 2012, 
which was similar to the SSC results [25]. Following implementation of 
the POCT testing the annual rate of testing in 2015 was 91%, which 
exceeded SSC results of 78.7% compliance achieved (Figure 1). The 
rates of compliance with the sepsis bundle protocol increased from the 
baseline period to the post-implementation period, reflecting a similar 
trend as lactate testing. During our evaluation, monthly mortality rates 
in sepsis patients decreased from 41.7% at the beginning of our assess-
ment (January 2014) to 8% in February 2015 (Figure  2), showing a 
larger reduction in mortality than results from the SSC study.
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FIGURE 1
Sepsis bundle.
CDH = Central DuPage Hospital; ICU = Intensive Care Unit; ED = Emergency Department.

FIGURE 2
OVERALL SEVERE SEPSIS OBSERVED MORTALITY 2014–2015.
CDH = Central DuPage Hospital.
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Employee engagement
Out of the 64 respiratory team members, paper surveys were distrib-
uted to 62 members who attended the staff meetings where they 
were handed out. Among these, 33 members had experience with 
both the benchtop analyzers and point of care devices. All 33 
(100%) team members with this experience completed the survey. 
Most of the respondents (81%) indicated that the POCT saved them 
at least 10  min of time per sample. Respondents were extremely 
satisfied with their experience with the POCT system and strongly 
agreed that the POCT system had improved their efficiency at high 
levels (73%), 58% thought it was extremely easy to use, and 85% 
believed it allowed them to deliver more timely care to patients 
(Table 1).

Other notable comments from the respondents were regarding 
workflow. Respondents found it beneficial to not have to leave a criti-
cal patient situation to run a blood gas sample but could remain with 
the patient and the critical care team. The new workflow allowed them 
to remain part of the critical care team, which they believed produced 

more seamless patient care and improved their job satisfaction. Delays 
in care associated with the benchtop analyzers were noted by the survey 
respondents to include lost samples that required additional blood 
draw, hemolysis due to time between draw and injection into machine, 
difficulty locating physician due to time passed, and errors in transcrib-
ing results into electronic medical record. 

Cost of blood gas testing
The average monthly blood gas testing volume in our hospital over the 
3-year baseline evaluation was 829 tests on the benchtop analyzer 
(January 2009–September 2011) at an average monthly cost of $10.02 
per test (unadjusted for inflation). After POCT implementation, aver-
age monthly testing volume on just the POCT platform increased to 
1298 tests across the 3-year evaluation period (March 2012–December 
2014) with an average monthly price per test of $6.21 (Table 2, Figure 3).

Volume of testing steadily increased each year, beginning in 2009 
with 9977 tests for the year, and ending with 19,845 tests overall in 2014. 
Total average annual costs of testing were similar between the two plat-
forms, excluding the months using both analyzers, and without consider-
ing labor was $91,409 for the bench top analyzer and $91,339 for the 
POCT system.

We factored in a labor cost savings based on results from the 
Employee Engagement Survey results described above. From that survey, 
we determined that a minimum of 10 min was saved in labor time for 
each test run on the POCT system. Based on an average monthly testing 
volume of 1298 tests across 34 months of evaluating the POCT, approx-
imately 216 h per month were saved in respiratory therapist time. At an 
average hourly cost of labor (including direct and indirect costs) of 
$34.07 per hour, an estimated $7373.04 was saved monthly. This cost 
savings resulted in an annual cost savings estimated at $88,476 when the 
reduced labor for POCT testing is considered (Table 3).

DISCUSSION
Our evaluation of a POCT blood gas testing platform, following imple-
mentation at our institution, found that it allowed for better compliance 
with lactate testing and sepsis bundle protocols, resulted in higher levels 
of employee engagement, and saved the hospital nearly $4 per test over 
3 years with a corresponding estimate of $88,000 saved in labor costs, 
compared to the bench top analyzer system previously in use. Overall 
cost for testing equipment and supplies was similar between the two ana-
lyzer systems in the two evaluation periods; however, testing steadily 
increased each year, to the extent that nearly twice the tests were com-
pleted in 2014 than in 2009.

Financial and clinical benefits have been reported for facilities that 
utilize POCT. The speed in which a clinician receives an answer, diagno-
sis, and treats can be increased substantially with POCT. This may lead 
to a decrease in length of stay in a health care facility, which in turn 
reduces overall cost to patients and payers [1, 4, 8, 9]. Initially, we viewed 
cost as a barrier to implementation of POCT blood gas; however, after 
careful review and analysis of current spending, we predicted that the 
transition to POCT may result in cost neutrality or possibly cost savings, 
a result that we saw bear out in our data. Studies have shown that 
POCT cost when compared to a central laboratory may be less, more, or 
may show no difference in cost, so it was important for us to evalu-
ate POCT within our institution and systems [2–4, 8, 28, 29].

Patient survival improved as our institution increased lactate test-
ing compliance and adherence to the sepsis bundle protocol. Although 
the methodology of our evaluation cannot prove that improved sur-
vival was caused by implementation of POCT, we observed increased 
testing and adherence to the sepsis protocol immediately following 
implementation of POCT and the systems we developed as part of that 
implementation. Trends in compliance and mortality rates at our insti-
tution trended similarly to those of the SSC study [25], but the magni-
tude of our improvements appear to have exceeded those reported in 
the SSC study. We believe POCT largely enabled the increased testing 
and compliance at our institution. Lactate monitoring can identify 
at-risk patients early and has been linked to survival of sepsis [30, 31], 

TABLE 1
Respiratory care team experience with point-of-care blood gas analyzers

Survey questions Responses,
N = 33 respondents

n %

1. Since CDH transitioned to POC, 
do you believe the total time it 
takes from obtaining to resulting a 
blood gas compared to benchtop 
analyzers is:
  Same; time to result not changed 0 0
  Save 5–10 min per sample 11 33
  Save 10–15 min per sample 6 18
  Save >15 min per sample 16 48
2. Rate overall experience with POC blood 
gas device.
  Extremely satisfied 24 73
  Somewhat satisfied 7 21
  Made no difference 0 0
  Fairly satisfied 2 6
  Not at all satisfied 0 0
3. Agree or disagree with statement: 
“I believe that POC has improved 
my efficiency.”
  Strongly agree 24 73
  Agree 9 27
  Somewhat agree 0 0
  Do not agree 0 0
4. On a scale of 1–5, rate the POC use; 
1 = hardest to use; 5 = extremely 
easy to use.
  1 0 0
  2 0 0
  3 1 3
  4 13 39
  5 19 58
5. Rate the Following: “I believe that POC 
allows me to deliver more timely care to 
my patients.”
  All the time 28 85
  Some of the time 5 15
  No difference in time 0 0
  POC takes more time than benchtop 
analyzers

0 0

6. Overall, rate how POC have affected 
your job satisfaction.
  Tremendously improved 19 58
  Improved 13 39
  Somewhat improved 1 3
  Not improved 0 0

Note: CDH, Central DuPage Hospital; POC, point-of-care.
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so we were not surprised to see improved survival associated with 
increased testing. However, we also developed additional systems as 
part of the implementation of the POCT system. We undertook a sub-
stantial training program, under which all 64 team members were 
trained twice to be confident we were operating efficiently. Our sepsis 
program training reinforced that lactate was not a biomarker for sepsis 
and does not alone diagnosis sepsis. Lactate must be considered in 
context of the entire patient physiologic evaluation and clinical picture 
before it can be determined what the lactate value means for a particu-
lar patient. Additional guiding principles were implemented organiza-
tionally that enhanced the rigor of our sepsis program and encouraged 
lactate testing, including the following.

Using lactate as a prognostic indicator
In other words, the higher a lactate is in sepsis, the higher the risk of 
mortality. The converse is also true, that the lower a lactate value is in a 
sepsis patient, the greater the chance of survival [32].

Using lactate clearance as a metric for treatment efficacy
The faster the lactate clears, the better the response to treatment. 
Although lactate clearance can vary significantly in sepsis, decreasing 
values is generally a good prognostic sign [33].

Teaching team members to be aware of false elevations
Patients with renal failure, liver failure, or patients taking met-
formin may also exhibit false elevations in blood lactate. This may be 
due to causes such as decreased lactate clearance or “Type B” lactic 
acidosis.

Using lactate as an identifier of “Cryptic Shock”
Cryptic shock is when critical hypoperfusion (lactate >4 mmol/L) exists 
in the setting of normal pressures. In a sepsis resuscitation study by 
Puskarich et al., it was found that patients with cryptic shock (lactate 
>4 mmol/L (>36 mg/dL) with a blood pressure >90 mmHg) had an 
observed mortality of 21%, whereas patients with overt shock had a 

TABLE 2
Blood gas comparison including capital expense in US dollars

Annualized comparison Overall comparison

Test cardsa Capitalb Servicec Annual costd No. testse Cost per testf Total costg
Labor 

savingsh
Total cost 
savingsi

Benchtop analyzer $76,019 $14,000 $23,700 $113,719 9952 $11.43 $341,156 Base case Base case

Point of care 
analyzer plus 
CO-oximetry 
analyzer

$92,232 $10,580 $4480 $107,292 15,581 $6.89 $321,875 (265,429) ($284,710)

aAnnualized cartridge or test card cost. Includes quality control and calibration.
bAnnualized cost of investment and middleware.
cAnnualized service costs or contracts.
dTotal annualized cost.
eAnnualized number of tests.
fAnnualized cost per test including capital costs.
gTotal cost for each 3-year testing period.
hPoint of care 3-year cost savings.
iPoint of care savings including testing and labor cost.

TABLE 3
Total cost of blood gas sampling per month for a 6-year period (in US dollars unadjusted for inflation)

Month 2009 2010 2011 2012 2013 2014

  January $12,083 $5341 $6790 excluded $11,097 $10,296
  February $2152 $1858 $4700 excluded $10,169 $11,239
  March $6800 $55,394 $10,631 $5293 $8433 $9373
  April $10,199 $27,802 $1858 $3312 $8413 $10,927
  May $1858 $3327 $9275 $3310 $6811 $10,068
  June $10,394 $1982 $8736 $5299 $6683 $9178
  July $6140 $11,175 $13,095 $3658 $6945 $11,161
  August $1858 $3523 $7711 $2245 $8082 $9599
  September $4562 $8754 $6405 $3657 $10,882 $12,552
  October $5421 $4565 excluded $4065 $9079 $11,713
  November $5955 $4114 excluded $7043 $7457 $12,441
  December $2962 $6806 excluded $5828 $7262 $10,446
Total $ per year* $70,384 $134,641 $69,201 $43,710 $101,313 $128,993
  Average monthly $ by year $5865 $11,220 $7689 $4371 $8443 $10,749
  Average monthly $ across 3-year period $8310 $8310 $8310 $8059 $8059 $8059
Total # tests per year 9977 9269 10,829 11,098 15,054 19,845
  Average number monthly tests by year 831 772 902 925 1255 1654
 � Average number monthly tests across 

3-year period 
829 829 829 1298 1298 1298

Average monthly $ per test each year of 
study

$7.05 $14.53 $8.52 $4.73 $6.73 $6.50

Average monthly $ per test across each 
3-year period

$10.02 $10.02 $10.02 $6.21 $6.21 $6.21

*Total cost included all sampling devices, test cards, quality control reagents, and maintenance of analyzers.
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mortality of 19%, suggesting that lactate may help identify at-risk 
patients earlier than conventional vital signs [34].

An addition of “lactate best practices” in the program 
included  encouraging clinicians to ask whether an elevated lactate 
result could possibly be related to the source of infection. With this 
question, providers treating a sepsis patient were inherently 
acknowledging the numerous possible causes for an elevated lactate, 
and yet were still essentially asking, “Could it be sepsis?” This is 
because even if the index of suspicion of infection was low in the 
setting of lactate evaluation, the sepsis bundle was still implemented. 
This practice decreases the likelihood of overlooking patients 
with  possible sepsis. With the help of rapid lactate results, patients 
were essentially “ruled in” for sepsis until they could be “ruled out.” 
The team also established parameters for when to draw venous vs. 
arterial lactates, considerations for tourniquet use that can 
falsely  elevate results, as well as an “always on” order set that 
enabled  staff to acquire repeat lactates for trending when initial 
values were elevated. 

Historically in our hospital, respiratory care practitioners obtained 
a sample of blood and physically transported the sample through 
patient care areas to bench top analyzers. Once a result was obtained, 
the sample data were printed out and manually entered into labora-
tory software, which interfaced with the electronic medical record; a 
process that took at least 10 min. We hoped to decrease the load on 
our hospital central laboratory, which was experiencing increased test-
ing volume and subsequent increased turnaround time. Additionally, 
we hoped that implementing the POCT system would mitigate delays 
in care from lost samples and the necessary replacement blood draw, 
hemolysis due to protracted times between collection and testing, dif-
ficulty locating physician for reporting due to lengthy elapsed times to 
obtain results, and errors in transcribing results into electronic medi-
cal record. 

POCT had a number of positive impacts on workflow, as well as 
patient outcomes, due to workflow improvements. Immediate transfer 
of blood to the machine helps avoid the need for redraws. Barcode 
scanning and operator lockout features help improve accuracy of 
patient and sample identification and result matching because the 
POCT has positive patient identification features. The POCT uses 
Wi-Fi technology that directly imports data to the electronic medical 
record system, which eliminates the need for manual entry of results, 
adding convenience for clinicians [2]. Additionally, we have been sur-
veyed twice by College of American Pathologists since switching to the 
POCT system and because we no longer require blood gas laborato-
ries, the inspections were rather simple, and we have passed without 
recommendations. Routine side-by-side comparison to the central lab-
oratory occurs and consistently demonstrates the accuracy of the 
POCT results.

The goal of most hospitals is to reduce economic burdens while 
performing safely and reliably [7]. The ability to provide immediate 
test results which are indicative of patient’s status allows caregivers to 
quickly analyze and diagnose a patient, which leads to faster treat-
ment and improved outcomes. We noted additional workflow bene-
fits, for which the expert respiratory therapist did not have to leave a 
critical situation for approximately 10 min to run a blood gas sample. 
Rather they can remain an integral part of a team. Additional benefits 
that we observed, but did not quantify, were that POCT has acceler-
ated decision-making, reduced re-draws, enabled rapid response to 
patients (e.g. ventilator weaning), and increased efficiency and 
productivity. The POCT system is user-friendly, which allows 
nonlaboratory professionals such as respiratory care practitioners to 
operate the instruments [2]. Our experience with the POCT system, 
reiterates that of others, who found staff engagement higher with 
satellite testing and POCT systems than with central lab testing [28]. 
The devices are self-contained, are low maintenance, and have 
on-screen instructions that promote ease of use. The devices we chose 
also use disposable test cartridges, which are readily replaced and 
enhances ease of use. 

The one challenge we discovered during implementation was that we 
did not predict the education and training that was required of the team 
to perform point-of-care-testing reliably. As noted, mandatory and repet-
itive education occurred for the entire team. We also found that it took 
some focused effort to determine the most efficient method of ordering 
sampling cartridges. We know that the more cards you can purchase at 
one time, the less quality control needs to be completed; however, the 
cards expire and waste due to overstocking is not optimal. We now order 
cards twice annually. 

Point-of-care blood gas testing has provided a more efficient process 
for the respiratory care practitioners as they no longer need to physically 
leave a patient room and travel with the specimen through patient care 
areas to run a sample in a bench top machine. Test results are accurate 
per our routine side-by-side comparison with the central laboratory, we 
believe there are fewer specimen errors due to elimination of transport, 
and the rapid turnaround time has possibly led to improved patient out-
comes as seen in our sepsis data.

In today’s climate, with health care systems dealing with the chal-
lenges of a global pandemic [35], the availability of POCT for blood 
gases has proved invaluable at our institution. As most hospitals around 
the world have experienced, we are caring for an unprecedented volume 
of acutely ill patients. We implemented detailed protocols to ensure staff 
safety and mitigate nosocomial spread of the disease, requiring staff to 
frequently don and doff personal protective equipment (PPE). POCT 
allows us to follow these stringent infection prevention protocols with-
out delaying critical patient care. The POCT analyzers are brought into 
patient rooms that are COVID-19 positive. This circumvents the need 
for multiple cycles of robing/disrobing of PPE and additionally elimi-
nates the need to transport contaminated blood through patient care 
areas. A POCT device can be stored in the ante room so that it is readily 
available for those patients that require frequent blood gases. Therefore, 
we believe that using POCT has allowed us to provide the same response 
time for critical assessment and treatment of patients with COVID-19 as 
with our non-COVID patients. To confirm, an analysis of lactate and 
sepsis bundle compliance using the POCT before and after the onset of 
the pandemic would be of value.

LIMITATIONS
Several limitations of this study should be addressed. The impact of 
implementing POCT testing at our institution was done retrospectively, 
so we could not eliminate the possibility of bias in our observations due 
to patient selection, policy changes, temporal trends, or other confound-
ers that we could not control for prospectively. The analysis was descrip-
tive in nature, so caution must be used in interpreting any causal 
relationship between implementation of POCT and improvements in 
sepsis bundle compliance or mortality rates in sepsis patients.

Due to the data collection, timelines, electronic medical record 
revisions, and other confounding factors, it was not possible for us to 
collect data over a consistent time period which would have been ideal. 
We also conducted the employee satisfaction survey one time after the 
intervention; however, the authors recognize that a controlled survey 
before and after implementation would have been ideal. We distrib-
uted the evaluation tool to all team members and hand selected only 
those that were here during the period where both analyzers were used, 
which may be viewed as bias and resulted in a small number of partici-
pants. We included 100% of team member surveys that had experience 
with both systems.

CONCLUSION
Our hospital changed from traditional benchtop analyzers for use with 
all blood gas analysis to a POCT system, and our experience with the 
new system has been positive. We have observed hospital cost savings, 
demonstrated improved employee engagement, and improved compli-
ance with lactate turnaround time, which has improved sepsis bundle 
compliance and may be related to lower mortality rates. We have noted 
additional advantages of using the POCT system in conjunction with 
stringent infection control protocols. 
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