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Introduction

Validating pulse oximeter saturation (SpO2) accyracuires comparison to the true arterial
oxygen saturation (Sa02) across the full specificatange. Although methods are standardized
1, information comparing results among multiplediatories is limited. We evaluated accuracy
of five sensor/ monitor configurations at threelfaes.

Methods

Independent data collection was performed at Nefiqgeerformance testing laboratory in
Pleasanton, CA; Clinimark Laboratories, Golden @y at the University of Lubeck, Lubeck,
Germany. Each facility used the same general mdetbgy for testing as described yb 1ISO 9919
1. After their respective IRB approved protocaisl anformed consent, pulse oximeter SpO2
readings obtained on healthy adult volunteers wenepared to arterial blood SaO2 assessed by
CO-Oximetry over the range <70% - 100% SaO2 dumimgnal perfusion and non-motion
conditions. Two manufacturers systems were in@dy@&licor OxiMax N-600, Nellcor
Pleasanton, CA; Masimo Radical, Masimo Corp., BV@A). Each system was tested with
multiple sensor designs (Table 1) Digit sensorgnaent was rotated among subjects in a
balanced design. Each subject had an indwellitagiak catheter for periodic sampling and was
exposed to progressive stepwise hypoxic air/nitnagectures to attain the specified saturation
range. Stable SpO2 levels were maintained to en@sues at the pulse oximetry sensor site
were at the same Sa02 as found at the radial aaenpling site.Data Analysis. Computation
spans were adjusted for data inclusion to provideraparable data density over the lower
(<85% and upper85%) SaO2 ranges as suggested in ISO 9919. Agc(n@mt mean square

of the SpO2 to Sa0?2 differences, ARMS was deterdhioeeach system. Occurrence of SpO2-
Sa02 >4% over the range 70%-100% SaO2 was compatiedn expected 95% count of
observations (consistent with ARMS =2%) using tieh&r’s exact test to determine significance
(P<0.05).

Results

Thirty-seven subjects spanning a range of age,agemaight and skin pigmentation were
studied, with 1259 data pairs collected (Table”&)B and C, performed at thi@% ARMS

level in each California and Germany; Colorado itssmply ARMS>2% with C data
statistically significant (P<0.001). System D d&hédxceeded 2% ARMS at all three facilities
(P<0.001) California/Germany; Colorado: P=0.012 B9 NS. Accuracy for each system was
better in the upper saturations than the lower Bl%- SaO2 span. System differences were
greatest in the lower span, particularly as obskmeCalifornia and Germany.

Discussion

ARMS differences between systems A, B, C, D angjiear due primarily to bias in the lower
span, through magnitude was laboratory dependenssible residual differences between
laboratory procedures may affect the local bias#isealower saturations. Relative system bias
curves were consistent across labs, suggesting A&NtSences may relate to the subjects,
subject management and/or blood sampling and asalfsirther investigation is indicated.



Table 1. Tested Oximetry Systems

Monitor Sensor System
OxiMax N-600 (v1.1.2.0) MAX-A adhesive digit sensor A
MAX-N adhesive digit sensor B
MAX-FAST® forehead sensor C
Masimo Radical (v4.3.2.1) LNOP#-Adt adhesive digit sensor b
INOP=-Blue™ adhesive sensor E
Table 2. Data Summary
California Germany Colorado
Subjects 12 13 12
Computation Span HEY—I0%, 70%97% 70%—100%
Stable Samples 227 793 239
=85h% / =85% 113/114 3495,/368 120/119
System Agpas (%5p0,): Overall and =85%/=85%
A 1.9 15 23
221115 16/ 13 28/17
B 1.8 1.6 22
21/15 1.7/15 26/1.8
& 1.3 20 28"
1.6/1.0 25/14 34719
D 4.0* 3.0¢ 28"
0.4/1.6 40/1.7 36/1.7
E 41 .7 21
ho/14 35/14 26/15

*Observed Agy,s Ereater than 2%, P < 0.05.



