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Abstract: The purpose of this study was to compare the variation
in hemoglobin (Hgb) values among various point-of-care (POC)
analyzers available on the market. Eight analyzers (Gem 3000,
ABL 720, ABL 77, Rapidpoint 405, IL 682, GemOPL, Hb 201+,
and manual/centrifugation) were compared with the Hgb values
from the Beckman Coulter LH750. A total of 72 patient samples
were analyzed on each test instrument. The samples were ob-
tained after intubation, after heparinization, during cardiopul-
monary bypass, and after protamine administration. Four of the
samples were excluded from the study because of delayed
sample analysis. The calculated mean differences of reference
test method Hgb (mean ± SD) for all samples (n � 68) were
Gem 3000 � 1.431 ± 0.396 g/dL; ABL 720 � −0.224 ± 0.240
g/dL; ABL 77 � 0.341 ± 0.578 g/dL; Rapidpoint 405 � 0.001 ±
0.205 g/dL; IL 682 � −0.137 ± 0.232 g/dL; GemOPL � 0.774 ±
0.427 g/dL; Hb 201+ � 0.110 ± 0.524 g/dL; and manual/
centrifugation � 0.547 ± 0.499 g/dL. Cumulative results indi-

cated that the bias in Hgb values from the Gem 3000, ABL720,
ABL 77, IL 682, GemOPL, and the manual method were statis-
tically significant (p < .05), compared with the Coulter LH750.
Additionally, only the Rapidpoint 405 and Hb 201+ most closely
matched the values from the Coulter LH750 (p > .05). Some of
the methodologies have previously been shown to be affected
during hemodilution, hypoproteinemia, and/or after blood trans-
fusion. There is variability among methodologies, which can give
rise to statistically different Hgb values, and one should consider
the “ideal” instrument based on this and many other factors.
Based on our results, the rank order of closest approximation to
the Coulter LH750 measurement was Rapidpoint 405, Hb 201+,
IL 682, ABL 720, ABL 77, manual/centrifugation, GemOPL,
and Gem 3000. Keywords: point-of-care, hemoglobin, hemato-
crit, conductivity, adjusted-conductivity, photometric, hemodilu-
tion, cardiopulmonary bypass, transfusion, blood conservation.
JECT. 2007;39:10–17

In the last 20 years, novel technologies have allowed the
invention of miniaturized sensors and development of
analyzers designed for point-of-care testing (POCT). They
have provided portability and ease-of-use needed by
point-of-care (POC) with the accuracy and precision of
traditional instrumentations (1). The cost associated with
POCT is greater than traditional systems, but the in-
creased cost may be offset by improvements in the man-
agement of patient care, improvement in patient out-

comes, and decreased use of the health care system (2–5).
Additionally, studies have shown a positive clinical impact
of using POCT consistently associated with positive eco-
nomic impact (6–8). Today, POCT devices are increas-
ingly used in the delivery of care and therapeutic decision
making in critical areas such as cardiac arenas for its rapid
turnaround time (2–4,9–13). However, a faster result is not
necessarily an equivalent to a traditional laboratory result.
There are preanalytic, analytic, and postanalytic factors
that can influence the quality of POCT result, which may
lead to misinterpretation (7).

In the cardiac surgery arena, POCT for blood hemoglo-
bin and hematocrit (H/H) parameters provides clinicians
rapid patient assessment including the need for transfu-
sion. Studies have shown that conductivity-based methods
of blood H/H determinations are influenced by plasma
protein concentration (14–17), which are otherwise accu-
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rate under normal conditions (18–21). Studies have also
shown that H/H assessment by different test methods,
such as centrifugation, may be significantly affected during
hemodilution, red cell damage caused by cardiopulmonary
bypass (CPB), and after blood transfusion (15,22). Pho-
tometry and adjusted-conductivity are additional methods
used to quantify hemoglobin (Hgb) content of whole
blood (22).

One of the most discussed issues in almost all surgeries
is blood transfusion. Among all the surgical areas, cardiac
surgeries are the ones most often associated with coagu-
lopathy, blood loss, and the need for transfusions (23–25).
Regardless of recent advances in blood conservation tech-
niques, up to 30%–80% of patients undergoing cardiac
operation need allogeneic blood transfusions, resulting in
two- to four-donor exposure per patient (26,27). In fact,
10% of all blood transfusions in the United States are
associated with coronary artery bypass grafting (CABG)
(28,29). The resultant transfusions are not only a major
burden on blood banking organizations but also constitute
a risk for each patient receiving allogeneic blood products
(23,30). Risks associated with blood transfusions have
been well documented (23,30–33). Evidence-based medi-
cine dictates all health care workers to avoid unnecessary
use of blood and the associated complications (31). Inac-
curacies in H/H values in POCT devices can lead to inap-
propriate red cell transfusion. Clinically unnecessary
transfusions can expose patients to an increase in morbid-
ity. This increase in morbidity can have a tremendous im-
pact on patient outcomes and greatly increase financial
liability.

The aim of this study was to compare the variation in
Hgb values among various POC analyzers, including our
current blood gas/Hgb analyzer, the Gem Premier 3000,
and to compare the per-test cost between them. The ac-
curacy of conductivity, adjusted conductivity, and photo-
metric and centrifugation methods of measuring Hgb were
evaluated with Hgb values from the Beckman Coulter
LH750. The Coulter LH750 uses the cyanmethemoglobin
method, which is considered the reference method for
measuring Hgb by the International Committee for Stan-
dardization in Hematology (ICSH) (34,35). It is the
method that ICSH recommends against which all new Hgb
methods are judged and standardized. We evaluated the
relative accuracy of different methods of assessing Hgb
among eight of most common analyzers/methods used in
POCT. Hemoglobin was assessed intraoperatively under
clinical conditions that included euvolemia, hemodilution,
and red cell transfusion.

MATERIALS AND METHODS

Design
A prospective patient series design was chosen for this

particular study so that the study could be performed

within a stricter and tighter controlled environment. The
analyzers were chosen based on how common they were in
the marketplace and the feasibility of obtaining them from
the manufacturer for an evaluation at no cost. The sample
analysis on the Gem 3000 and the Beckman Coulter
LH750 were the only in-house analyzers and direct cost
for this study. There were no monetary compensation and/
or incentives from any manufacturer to perform this study.

Patient Selection
The study was conducted at Memorial Hermann Baptist

Hospital, a 411-bed hospital with a 26-bed medical/
surgical intensive care unit covering treatment that in-
cludes, but is not limited to, cardiovascular, neurosurgical
and trauma subspecialty care. All patients undergoing
heart surgery during the period between July 27, 2005 and
August 19, 2005 were included. After obtaining institu-
tional review board approval from our institution, H/H
analysis of 72 blood samples from six open heart surgery
patients was performed. Any patient, regardless of age,
sex, and type of procedure requiring open heart surgery
and undergoing CPB, was considered to be eligible to par-
ticipate in this study. Four samples were excluded because
of laboratory analysis delays. All sample results were kept
confidential, and the 1996 Health Insurance Portability
and Accountability Act (HIPPA) regulations were fol-
lowed.

Perfusion Technique
The pump prime was composed of 2000 mL of Plasma-

lyte balanced salt solution (Baxter Healthcare, Deerfield,
IL), which was mostly removed with the use of antegrade/
retrograde autologous priming techniques upon initiation.
Net priming volume resulted in 600 mL of Plasmalyte, to
which 12.5 g of mannitol and 10,000 units of heparin were
added. Additional pharmacologic agents/fluids were used
at the discretion of the perfusionist. Sucker blood from the
operative field was diverted to the C.A.T.S. cell saver unit
(Terumo Cardiovascular Systems, Ann Arbor, MI) and
subsequently returned to the circuit.

Data Collection and Sampling Technique
Each sample was drawn using a Portex dry lithium hep-

arinized syringe (Smiths Medical, St. Paul, MN), which
was analyzed on eight instruments (Table 1) and com-
pared to the Beckman Coulter LH750 (Beckman Coulter,
Fullerton, CA) as a reference. The test analysis were per-
formed on each of the instruments randomly from the
same sample, and appropriate sampling methods and tech-
niques were practiced to obtain the most accurate results
to avoid bias in order of sampling.

Samples were drawn before each patient was heparin-
ized, before initiation of CPB, after heparinization, during
CPB, and after protamine. Both arterial and venous
samples were drawn during CPB. Depending on the in-
strument, one of the parameters, either Hgb or hematocrit
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(Hct), was calculated using the manufacturer factor or the
“rule of 3.” Conductivity, adjusted conductivity, photo-
metric, and centrifugation were the four test methodolo-
gies that were evaluated. The centrifugation Hct/manual
spun Hct was performed in duplicate, and the average
value was divided by three to convert to Hgb. This calcu-
lation corresponds similarly to methods incorporated into
conductivity and adjusted conductivity devices. For pur-
poses of this study, the manual/centrifugation method will
be referred to as an analyzer and/or an instrument. The
analyzers in the tables and figures were listed in a random
fashion.

Fifteen milliliters of a blood sample was obtained after
prepping the patient and post-heparinization (time A),
during CPB (time B), and post-protamine/post-pump
(time C). Times B and C included addition of banked
blood products, crystalloid fluids, and/or cell-salvaged
blood from the cell saver. Sample analyses were per-
formed immediately after obtaining the samples. The
samples were continuously mixed until analysis was com-
pleted on all instruments. The order for sampling for the
test instruments was random. There was no particular pat-
tern that was followed to analyze the samples on the test
instruments. Samples for the Coulter LH750 were injected
into a purple Vacutainer tubes with EDTA (Becton Dick-
inson, Franklin Lakes, NJ) and sent to the hospital’s cen-
tral laboratory. These samples were analyzed on the
Coulter LH750 within the recommended time of 4 hours.
The site of sample collection for times A and C was from
an indwelling radial arterial line. These samples were
drawn after wasting an initial 10 mL of blood to avoid any
dilutional bias. The site of sample collection for time B
was from a manifold, which was directly connected to a
continuous arterial filter purge line. These samples were
drawn after withdrawing and reintroducing 5 mL of blood.
Appropriate quality control materials were used for each
of the devices according to the manufacturer’s recommen-
dations and were confirmed to be operating within manu-
facturer’s established calibration and maintenance proto-
cols. All study samples were performed within 6 hours of
quality control testing. The Coulter LH750 was calibrated
against the manufacturer’s reference standard. All instru-

ments were set-up in the perfusion pump room, which is
directly connected to the cardiovascular operating room,
in a linear fashion. Sample analysis was initiated within
seconds from the time the sample was obtained, and the
time needed for each sample to be performed on all ana-
lyzers was <5 minutes.

Per-test cost for each individual analyzer was calculated
based on the cost of the analyzer and all disposables at the
time of study. For the purpose of this analysis, per-test cost
was based on 400 tests for all instruments, except the Gem
3000 because of the availability of a test cartridge from the
manufacturer (450 tests).

The original test strips from each of the instruments
were saved with unique identifiers and later documented
on an Excel spreadsheet (Microsoft, Redmond, WA). Two
individuals verified each of the test results to avoid any
errors in data management. Of the total 72 samples that
were analyzed, only 68 were considered for this study.
Four of the Coulter samples were accidentally left out past
the 4-hour turnover requirement and were deemed inap-
propriate for the analysis.

Statistical Analysis
Bias was calculated for each test method by reference

Hgb–test method Hgb. Percentage differences from the
Coulter Hgb was calculated by [(Coulter Hgb − test
method Hgb)/Coulter Hgb] × 100. The mean, SD, SE, and
95% confidence interval (CI) for each of the analyzers
were performed. In addition, the mean difference, SD, SE,
and 95% CI were also performed for each comparison
(test analyzer vs. reference analyzer). The bias values for
all instruments were compared using a factorial analysis of
variance (ANOVA for repeated measures). Between-
instrument differences were subsequently determined us-
ing paired t test analysis (test analyzer vs. reference ana-
lyzer). These differences were further stratified by pre-
pump, on-pump, and post-pump to determine whether
time of event was a factor.

Coulter Hgb served as reference standard in each of the
scatter plots. All statistical analyses were performed using
the STATA 9 statistical software (StataCorp LP, College

Table 1. Instrumentation and methodology.

Instrument Name Manufacturer Hemoglobin Methodology

Reference Coulter LH750 Beckman Coulter (Fullerton, CA) Photometry
1 Gem Premier 3000 Instrumentation Laboratory (Lexington, MA) Adjusted conductivity
2 ABL 720 Radiometer America (Westlake, OH) Photometry
3 ABL 77 Radiometer America (Westlake, OH) Adjusted conductivity
4 Rapidpoint 405 Bayer Healthcare LLC Diagnostics (Tarrytown, NY) Photometry
5 IL 682 Instrumentation Laboratory (Lexington, MA) Photometry
6 GemOPL Instrumentation Laboratory (Lexington, MA) Photometry
7 Hb 201+ HemoCue (Lake Forest, CA) Photometry
8 Manual N/A Centrifugation

N/A, not applicable.
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Station, TX). A p < .05 was considered to be statistically
significant.

RESULTS

A total of 612 analyses were performed on 68 patient
samples. The range of Hgb for all samples was 6.8–15.3
g/dL, whereas the range of Hgb for the reference analyzer
was 8.1–13.9 g/dL. The Hgb mean values for each of the
analyzers are shown in Table 2, and the Hgb mean differ-
ence (bias) values for each of the test analyzers are shown
in Table 3 and Figures 1 and 2. A bias scatter-plot for the
reference analyzer to each of the test analyzer is depicted
in Figures 3–10. All these values were statistically signifi-
cant compared with the reference analyzer except for the
Rapidpoint 405 and Hb 201+ (p < 0.05, ANOVA, paired t
test). The mean difference (bias) values, when stratified by
time of sample (Figure 11), resulted in a statistical differ-
ence (Table 4) in all analyzers except for Rapidpoint 405,
Hb 201+, and ABL 77 (pre-pump, n � 10); Rapidpoint
405 and Hb 201+ (on-pump, n � 52); and Rapidpoint 405,
Hb 201+, ABL 77, and IL 682 (post-pump, n � 6).

To simplify matters, the percentage difference from the
reference Hgb was determined for each analyzer. The ac-
tual value percentage difference for each analyzer was
Gem 3000 � 14.57% ± 4.51%; ABL 720 � −2.26% ±
2.33%; ABL 77 � 3.73% ± 5.56%; Rapidpoint 405 �
0.01% ± 2.11%; IL 682 � −1.30% ± 2.31%; GemOPL �
7.56% ± 3.92%; Hb 201+ � 1.05% ± 4.98%; and manual/
centrifugation � 5.48% ± 4.94%. According to the mag-
nitude of mean Hgb variance of each of the analyzer to the
reference, the following is the overall ranking from the
least to the greatest: Rapidpoint 405, Hb 201+, IL 682,
ABL 720, ABL 77, manual/centrifugation, GemOPL, and
Gem 3000 (Figure 12).

Our cumulative results indicated that the bias in Hgb
values from the Gem 3000, ABL720, ABL 77, IL 682,
GemOPL, and the manual method were statistically sig-
nificant (p < .05) compared with the Coulter LH750. Of
the eight analyzers evaluated, only the Rapidpoint 405 and
Hb 201+ most closely matched (statistically non-

significant differences) the values from the Coulter LH750
(p > .05). This led us to study the per-test and analyzer cost
for each of the test instruments (Figure 13). The per-test
and analyzer cost ranged from $0.02 to $3.67 and $800 to
$15,040, respectively. The average per-test and analyzer
cost was $1.65 and $10,688, respectively, for all instru-
ments, whereas the average per-test and analyzer cost was
$2.00 and $13,738, respectively, excluding the centrifuga-
tion and Hb201+ and $2.43 and $14,633, respectively, for
the Gem 3000, ABL720, ABL 77, and Rapidpoint 405.

DISCUSSION

One of the most rapid and significant transformations in
the clinical setting that has evolved from physiologic re-
search is the development of integrated blood analyzers,
and even further so, the development of POC or bedside
testing analyzers. As clinicians, we take for granted the
ability to measure many of the parameters that are nec-
essary in the cardiac arena with not only high accuracy and
precision, but also quickly (36). Today, POCT has evolved
from the demand of rapid turnaround time for analytical
information (9). A recent study reported that laboratory
analysis comprised ∼43% of the data used by critical care
clinicians to make clinical decisions (3). Gutierres and
Welty (2) recently showed the positive impact of POCT,
by itself, on patient care and outcomes. It has been clearly
shown that POCT has a positive benefit on morbidity and
mortality. The cost of POCT is greater than traditional
testing; however, the increased cost is often offset by de-
crease in overall cost of health care (2,5).

We compared various Hgb analyzers with the use of the
laboratory’s traditional Coulter Counter, the LH750, for
the evaluation of Hgb concentration among our open
heart patients. Although we expected some variability in
the results we obtained, we were greatly surprised to see
such a strong statistical difference. It is very important to
note that there are variations in methodology and the
measuring capacity of each of the instruments, especially
in the case of the Hb 201+ and centrifugation. The latter
two analyzers are specific for only measuring H/H,
whereas the other instruments have the capacity of result-
ing various other parameters. The GemOPL and IL682
are also very similar in that they only have the capacity of
CO-Oximetry measurements, whereas the Gem 3000,
ABL 720, ABL 77, and Rapidpoint 405 have the capability
of Hgb values and a complete blood gas profile, including
electrolyte measurements. Another important factor to
consider, especially in cardiac arena setting, is that the
Gem 3000, ABL 720, and Rapidpoint 405 were the only
analyzers capable of measuring blood glucose levels. The
latter three instruments give the user many different con-
figurations to choose from. Only the ABL 720 and Rapid-
point 405 have automated quality control capabilities.

Table 2. Summary of mean hemoglobin (g/dL), SE, SD, and
95% CI for each of the instruments, including the reference
(Coulter LH750) for all 68 samples.

Instrument Mean SE SD 95% CI

Coulter LH750 10.1 0.154363 1.272909 9.791890–10.40811
Gem 3000 8.669118 0.1849739 1.525334 8.299908–9.038327
ABL 720 10.32353 0.1541797 1.271398 10.01579–10.63127
ABL 77 9.758824 0.2007693 1.655586 9.358086–10.15956
Rapidpoint 405 10.09853 0.1558135 1.284871 9.787524–10.40953
IL 682 10.23676 0.1659953 1.368833 9.905437–10.56809
GemOPL 9.326471 0.1408088 1.161139 9.045415–9.607526
Hb 201+ 9.989706 0.161834 1.334518 9.666684–10.31273
Manual 9.552941 0.1662539 1.370964 9.221097–9.884785
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Noteworthy is that the per-test cost is throughput depen-
dent for all of the test analyzers except for the Hb201+,
GemOPL, and centrifugation. Analysis of cost-benefit ra-
tio on a per-test basis in a generalized manner is difficult
because it is important for each hospital to evaluate this
based on its individual circumstance (8). There are many

factors to consider when basing a decision on per-test
costs, such as number of samples (volume), length of war-
ranty (Gem 3000 comes with a 5-year warranty, whereas
others are 1–2 years), cost of controls, quality control au-
tomation, maintenance interventions, downtime needed
for internal checks and start-up, and ease of use.

One of the areas where there may have been some un-
controlled error is in the technique used for sample mix-
ing. Extreme caution was taken to mix the sample before
it was analyzed on each of the instruments; however, be-
cause we did not use an automated mixer, there remains a
question of error regarding this issue. An additional limi-
tation of this study is that we did not separately address
the effects of hemodilution, transfusions, and/or hypopro-
teinemia on different test methodologies; however, many
studies have shown that certain methodologies in POC

Table 3. Summary of mean hemoglobin difference (g/dL), SE, SD, and 95% CI for each of the instruments, against the reference
(Coulter LH750) for all 68 samples.

Instrument Mean Difference SE SD 95% CI

Gem 3000 1.430882 0.0480186 0.3959712 1.335037–1.526728
ABL 720 −0.223529 0.0291162 0.240098 −0.2816455 to −0.1654133
ABL 77 0.341177 0.0701258 0.5782722 0.2012048–0.4811482
Rapidpoint 405 0.001471 0.0248342 0.2047879 −0.0480986–0.0510399
IL 682 −0.136765 0.0281804 0.2323818 −0.1930131 to 0.0805163
GemOPL 0.773529 0.0517311 0.4265858 0.6702737–0.8767852
Hb 201+ 0.110294 0.0635205 0.5238035 −0.0164933–0.2370817
Manual 0.547059 0.0605241 0.4990949 0.4262521–0.6678655

Figure 1. Comparison of mean difference to Coulter LH750 (reference).
*Statistically significant difference.

Figure 2. Comparison of mean difference to Coulter LH750 (reference)
with ±2 SD. *Statistically significant difference.

Figure 3. Scatter-plot of Coulter LH750 (reference)–Gem 3000 bias for
all blood samples vs. the corresponding Coulter hemoglobin.

Figure 4. Scatter-plot of Coulter LH750 (reference)–ABL 720 bias for
all blood samples vs. the corresponding Coulter hemoglobin.

Figure 5. Scatter-plot of Coulter LH750 (reference)–ABL 77 bias for all
blood samples vs. the corresponding Coulter hemoglobin.
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analyzers have sensitivity to changes in serum proteins and
electrolytes caused by hemodilution (14,16,17). Photomet-
ric method of Hgb assessment has been shown to be more
accurate than either corrected or uncorrected conductivity
Hgb determination (16). However, Hgb determinations by
photometric methods have also shown to be affected by
leukocytosis and lipemic samples (37). Additionally, con-
ductivity-based Hct determinations have been shown to
report falsely low readings in situations where plasma has
been replaced by crystalloid, such as inpatients who have
received large transfusions of processed autologous blood
(17). Therefore, based on our results and suggestions from
previous studies, H/H measurements in patients with sus-
pected hypoproteinemia or considerable hemodilution

should be tested with non–conductivity-derived analyzers.
Because the LH750 and the test analyzer specimens were
collected at the same time, dynamic fluid or whole blood
shifts should not have biased our results. The limitation of
manual centrifugation method was three-fold in that we
used the “rule of 3” to convert the Hct result to Hgb, the
potential of parallax error caused by reading at various
angles, and the fact that studies have shown that spun Hct
gives values that are ∼1.5%–3.0% higher because of the
plasma that is trapped in the red blood cell (RBC) layer;
if abnormal RBCs are present, this bias is even larger (37).
Another possible limitation was the patient sample size.
We preferred to have had ∼25 patients; however, because
of the difficulty in retaining all the test analyzers over 3

Figure 6. Scatter-plot of Coulter LH750 (reference)–Rapidpoint 405
bias for all blood samples vs. the corresponding Coulter hemoglobin.

Figure 7. Scatter-plot of Coulter LH750 (reference)–IL 682 bias for all
blood samples vs. the corresponding Coulter hemoglobin.

Figure 8. Scatter-plot of Coulter LH750 (reference)–GemOPL bias for
all blood samples vs. the corresponding Coulter hemoglobin.

Figure 9. Scatter-plot of Coulter LH750 (reference)–Hb 201+ bias for
all blood samples vs. the corresponding Coulter hemoglobin.

Figure 10. Scatter-plot of Coulter LH750 (reference)–manual centrifu-
gation bias for all blood samples vs. the corresponding Coulter hemo-
globin.

Figure 11. Comparison of mean difference to Coulter LH750 (refer-
ence) by time (pre-pump, on-pump, and post-pump).
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weeks coupled with great variability in case load during
the study period, we were unsuccessful in meeting our
goal. This limitation caused us to obtain a small sample
size when stratified by time. These issues need to be ad-
dressed to a greater extent, and a large multi-center study,
which incorporates the effects of hemodilution/serum pro-
tein changes, is necessary.

One of the detractions of CPB is hemodilution and sub-
sequent necessity of blood component replacement (14).
As a perfusionist, these detractions are of great impor-
tance, especially with the role in the cardiac arena. The
type of analyzer that is chosen is of utmost importance,

especially when this and other studies have shown that
there are significant differences among various analyzers
available on the market today. Because the majority of the
test analyzers seem to underestimate the “true” Hgb con-
centration, there are major safety concerns regarding the
higher probability of an unnecessary RBC transfusion.
The significant difference in Hgb values may have a major
impact on transfusion rate, which has the potential of in-
creasing the risk of infection, cost, ventilator times, length
of stay, morbidity, and mortality (23,30). While all clini-
cians will evaluate multiple clinical factors before trans-
fusing a patient, a biased sample result could result in an
increased propensity for treatment. Unquestionably, any
of these analyzers are useful in clinical settings, especially
in emergency situations. It is important to keep in mind
that statistically significant differences do not necessarily
yield clinically significant results. In the cardiac arena,
these statistical differences could clinically impact a pa-
tient, but this may not be necessarily the case in other
areas of the hospital.

The Rapidpoint 405 uses the photometric principle,
comes with various configuration panels for cardiac sur-
gery settings, has fully automated quality control features,
and is competitively priced for both analyzer and per-test
cost. Based on this analysis and the various factors dis-
cussed, we conclude that the Rapidpoint 405 most closely
resembles the reference Hgb values and is an ideal instru-
ment for use in the cardiac arena. The rank order of clos-
est approximation to the Coulter LH750 measurement
was Rapidpoint 405, Hb 201+, IL 682, ABL 720, ABL 77,
manual/centrifugation, GemOPL, and Gem 3000.
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LH750 (reference). Diff., difference.

Figure 13. Per-test cost and analyzer cost comparisons. Gem 3000
comes with a 5-year warranty, whereas most of the others listed come
with 0–2 years; Gem 3000s cost is based on 450 tests, whereas all other
throughput-dependent analyzers are based on 400 tests/mo; GemOPL,
HemoCue, and manual methods are non–throughput-dependent; ABL
720 analyzer costs are based on refurbished units (new unit no longer
available).
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