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Accuracy of Noninvasive and Continuous Hemoglobin Measurement
by Pulse CO-Oximetry

INTRODUCTION:

Tatal hemoglohin (HE) 5 one of the mast frequenthy-ordemad laboratory maasunemants in bath acuba

and eutpatient settings. Curren! laboratory methods ane invasive, lime consuming, and can anly provids
infermittant Hb measuameants. Noainvasve and continuous Hb meéasurérmeant would affer many advarages
irs the assessment of both acute and chvanic anermia in a varety of cinical settings. The purpose of this study
wias 10 evaluate the ascurasy of a e noninvasive HE maasuramant technology called Pulsa

CO-Chamalny™ compared 1o invasive laboratony maasuremant of Hb,

METHODS:

All data were collected under institutional review board approval and all patients provided written, informed
cansant, A seff-calibrating Pulse CO-Cdameter (Masimo Rainbow SET, Masimo, Inving, GA) with a
spectrophotometric sensor (Rainbow DCI) with multiple wavelengths of lightwas utiized. Thea Pulse
CO-Clximeatry method discerns the distinctive light-absorption charactenshts of different hemicglatain
species and applies proprstary algarithmes 1o determing Hb levals. Study sulbjects consisted of healiky
adults, volunteers undergaing a hamadilution protecel, and surger a1ia€f1ransplant, Cassaraan
section, or exploratory lapargiomy). The hemedilution protoco | placing one unit of blocd with
30 mikg of saline. Each SpHb measurement was matthed ding invasive Hix measunermant
s Values (acouracy in terms of
lyrad in terms of bias and présisian (for ane

from a laboratory GO-Oximeter [(Radiomater model
rixod-mean squars] ware caloulated. Tha data wer A
standard deviation).

RESULTS: \5
Data werng ed '\l three . Loma Linda Medicel Center (Loma Linda, CA), Mayo Chinic [Jacksonwilks,
FL}, and M i (Irvine, CA). A total of 492 data pairs were colliected from 59 subjects, 35 (59%)
healthy ad 16 odiution subjects, and 8 (14%)] from surgical subjects. A total of 43 subjects
[72%) were mald and 53 subjects (80%) had light skin pigmentation. Collected invasive hemoglobin {iHE)

values had a range of & 1o 17 g/dl, with 220 (45%) tHD measurements <12 gfdL, 145 [28%) <11 g/dL, and
7 (15%) <10 gidl, Tabular results are shown in Tabde 1, range accuracy is shown in Table 2, and & scatter
Pt of 1HE and SpHb measurements is shown in Figure 1,

COMNCLUSION:
Pulse CO-Oximetry SpHb measurement provides cinically acceptable accuracy compared to laboratory
CO-Orimeter tHD measurement in the 8 to 17 g/dlL ramge.
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Difference Between SpHb and tHb

N (%)
tHb Range =1.0 g/dL «1.5 gAdL <20 g/dL
=10 g dL 50 [BCRE) . 72 [97%] . 74 100 ]
10 - 11.9 gdL 100 [BEX) . 140 [BE5) . 145 [Sor)
12 - 17 gAdi 182 [BFH) . FAE [BF) . 257 (D)
Total 349 (BB . 448 [B15%) . AFE [BF]

Thbia 2 - S accuracy by B0 range
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Flgura 1 - Scatier plod of Spii ve. fHD maasuraranls [=d520)
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