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To the Editor,

Measurement of hemoglobin is a requirement for many
patients in emergency and intensive care medicine.
Avoiding the side effects of anemia and transfusion is a
perpetual challenge."> A  continuous non-invasive
hemoglobin monitoring would be helpful to facilitate
strict transfusion protocols in patients at risk for active
bleeding. The Rainbow SET® Radical-7 Pulse CO-
Oximeter (Masimo, Irvine, CA, USA) (MR7) enables
continuous  non-invasive  hemoglobin  monitoring.
Following approval of the Ethik-Kommission der
Medizinischen Universitit Wien (13 April 2010), we
conducted a prospective observational study testing the
MR7 in 100 patients undergoing orthopedic surgery and the
potential need for transfusion of packed red blood cells.
We compared measurements from the MR7 to those from
the ABL 700 point-of-care blood gas analyser (Radiometer
GmbH, Copenhagen, Denmark).

The mean and 95% limits of agreement (LOA) between
the methods were calculated using the Bland—Altman
method,” and association of measurements were assessed
using Pearson’s correlation. Three subgroups were defined
by the hemoglobin values measured by the blood gas
analyser: Group Hb7-10 (7 - 9.9 g-dL™"), Group Hb10-13
(10 - 12.9 g-dL™"), and Group Hb > 13 (> 13 g-dL ™).

To account for multiple measurements in individual
patients, a random effects model was used to calculate the
LOA of the Bland-Altman analysis. We defined a
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clinically acceptable error with a LOA of less than + 2
g-dL™'. Additionally, the percentage of non-valid
measurements, the number of probes, and the time
needed was recorded. The continuous non-invasive
hemoglobin measurement by Masimo (SpHb) is defined
to be valid if the value is within the predefined range (& 2
g-dL™") compared with the standard point-of-care
laboratory blood gas analysis (HbLab).

The following data are reported as median [interquartile
range (IQR)]. It took 17 [9-34] min and 22 [7-70] min
under clinical conditions to have reliable measurements or
a clear failure, respectively. We used 112 sensors (version
R2-25, Rev E) in 100 patients, and 12 sensors did not
function properly. Valid paired hemoglobin measurements
were available in 91 patients, which provided 557 paired
measurements. The median [IQR] of paired measurements
per patient was 5 [4-8].

The Bland—Altman plot comparing SpHb and HbLab is
shown in Figure A. Overall, the MR7 overestimated the
hemoglobin with a mean (standard deviation [SD]) of 0.02
(1.73) g-dL™" with a 95% LOA of -3.80 g-dL™' to 3.78
g-dL™'. The MR7 overestimated the hemoglobin with a
mean (SD) of 0.62 (1.78) g-dL_1 in the Hb > 13 group,
while underestimating the hemoglobin in the Hb7-10 group
and Hb10-13 group, with a mean (SD) of -0.16 (1.56)
g-dL™" and -0.15 (1.73) g-dL ™", respectively. The Pearson
correlation coefficient comparing SpHb and HbLab
measurements was 0.67 (P < 0.001).

The ability to track changes in hemoglobin over time is
equally as important as the absolute agreement of SpHb
with the HbLab. Trend analysis was performed with a four-
quadrant plot (Figure B) as suggested by Critchley et al.*
Concordance of all measurements was 53% and 57% if the
20% of measurements within 0.5 g-dL ™' were excluded.
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Figure A) Bland-Altman plot of the difference between continuous non-invasive hemoglobin measurement (SpHb) and arterial hemoglobin
measured by a point-of-care laboratory blood gas analyzer (HbLab) against the average of SpHb and HbLab. The horizontal lines correspond to
the bias and limits of agreement (LOA). B) The four-quadrant plot displays the trends of the reference method (HbLab) versus the test method
(SpHDb). Concordance rates without data in the exclusion zone was 57% (exclusion zone 0.5 g-dL~" containing 20% of data—bold line) and 53%
including all data. The model took into account repeated measurements in the same patients using random effects.
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Our results contrast those of Adel er al.,’ who reported
excellent trending ability of the MR7.

Given the wide limits of agreement between SpHb and
HbLab, probe failure in nearly 10% of cases, and relatively
poor tracking, we believe the MR7 to be insufficiently
reliable to guide transfusion decisions in the clinical
setting.
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