PO, AND CALCULATED OXYGEN
SATURATED/sO,

PO, is measured amperometrically. The oxygen sensor is similar to a conventional Clark electrode. Oxygen
permeates through a gas permeable membrane from the blood sample into an internal electrolyte solution
where it is reduced at the cathode. The oxygen reduction current is proportional to the dissolved oxygen
concentration.

See below for information on factors affecting results. Certain substances, such as drugs, may affect analyte
levels in vivo.

If results appear inconsistent with the clinical assessment, the patient sample should be retested using
another cartridge.

Intended Use

The test for PO,, as part of the i-STAT System, is intended for use in the in vitro quantification of oxygen
partial pressure in arterial, venous, or capillary whole blood.

Contents

Each i-STAT cartridge contains one reference electrode (when potentiometric sensors are included in the
cartridge configuration), sensors for the measurement of specific analytes, and a buffered aqueous calibrant
solution that contains known concentrations of analytes and preservatives.

Metrological Traceability

The i-STAT System test for oxygen partial pressure measures oxygen partial pressure in arterial, venous, or
capillary whole blood (dimension kPa) for in vitro diagnostic use. PO, values assigned to i-STAT’s controls
and calibration verification materials are traceable to U.S. National Institute of Standards and Technology
(NIST) standard reference materials via commercially available certified specialty medical gas standards.
i-STAT System controls and calibration verification materials are validated for use only with the i-STAT
System and assigned values may not be commutable with other methods. Further information regarding
metrological traceability is available from Abbott Point of Care Inc..

Expected Values

Reportable Reference
Test Units* Range Range?
PO, mmHg 5-800 80 -105
kPa 0.7-106.6 10.7 -14.0
sO,* % not applicable 95-98

*The i-STAT System can be configured with the preferred units.

** Calculated

To convert PO, results from mmHg to kPa, multiply the mmHg value by 0.133.

The reference ranges shown are for a healthy population. Interpretation of blood gas measurements depend
on the underlying condition (eg. patient temperature, ventilation, posture and circulatory status).
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Clinical Significance

PO, (partial pressure of oxygen) is a measurement of the tension or pressure of oxygen dissolved in blood.
Some causes for decreased values of PO, include decreased pulmonary ventilation (e.g. airway obstruction
or trauma to the brain), impaired gas exchange between alveolar air and pulmonary capillary blood (e.g.
bronchitis, emphysema, or pulmonary edema), and alteration in the flow of blood within the heart or lungs
(e.g. congenital defects in the heart or shunting of venous blood into the arterial system without oxygenation
in the lungs).

sO, (oxygen saturation) is the amount of oxyhemoglobin expressed as a fraction of the total amount of
hemoglobin able to bind oxygen (oxyhemoglobin plus deoxyhemoglobin).

(X® + 150X)

$0,=100
X3 + 150X + 23400

(0.48(pH-7.4)-0.0013(HCO_-25))
where X = PO, ¢ 10 3

s0O, is calculated from measured PO, and pH and from HCO, calculated from measured PCO, and pH.
However, this calculation assumes normal affinity of oxygen for hemoglobin. It does not take into account
erythrocyte diphosphoglycerate (2,3-DPG) concentrations which affect the oxygen dissociation curve. The
calculation also does not take into account the effects of fetal hemoglobin or dysfunctional hemoglobins
(carboxy-, met-, and sulfhemoglobin). Clinically significant errors can result from incorporation of such an
estimated sO, value for oxygen saturation in further calculations, such as shunt fraction, or by assuming the
value obtained is equivalent to fractional oxyhemoglobin.

Oxygen saturation is a useful predictor of the amount of oxygen that is available for tissue perfusion. Some
causes for decreased values of sO, include low PO, or impaired ability of hemoglobin to carry oxygen.

Temperature “Correction” Algorithm

PO, is a temperature-dependent quantity and is measured at 37°C. The PO, reading at a body temperature
other than 37°C can be ‘corrected’ by entering the patient’s temperature on the chart page of the analyzer.
See section 12 ‘Procedure for Cartridge Testing’ in the i-STAT 1 System Manual or section 11 ‘Patient and
Control Sample Testing’ in the i-STAT System Manual for details. In this case, blood gas results will be
displayed at both 37°C and the patient’s temperature. The PO, at the patient’s temperature (T) is calculated
as follows®:

5.49x107™" PO,* % +0.071

PO, (Tp) = PO, x10 972510~ PO,"* +2.30

(T,-37)

Note: Patient temperature corrected results are only available on cartridges containing pH, PCO,, and
PO, sensors.

Performance Characteristics

The performance characteristics of the sensors are equivalent in all cartridge configurations.

The typical performance data summarized below was collected in a health care facility by health care
professionals trained in the use of the i-STAT System and comparative method.

Precision data were collected in multiple sites as follows: Duplicates of each control fluid were tested in the
morning and in the afternoon on five days for a total of 20 replicates. The averaged statistics are presented
below.
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Method comparison data were collected using CLSI guideline EP9-A*. Arterial blood samples were collected
from hospital patients in 3cc blood gas syringes and were analyzed in duplicate on the i-STAT System and
the comparative method within 5 minutes of each other.

Deming regression analysis® was performed on the first replicate of each sample. In the method comparison
table, n is the number of specimens in the data set, Sxx and Syy refer to estimates of imprecision based
on the duplicates of the comparative and the i-STAT methods respectively, Sy.x is the standard error of
the estimate, and r is the correlation coefficient.* Method comparisons will vary from site to site due to
differences in sample handling, comparative method calibration and other site specific variables.

* The usual warning relating to the use of regression analysis is summarized here as a reminder: For any analyte, “if the data is collected over

a narrow range, the estimate of the regression parameters are relatively imprecise and may be biased. Therefore, predictions made from these

estimates may be invalid”.6 The correlation coefficient, r, can be used as a guide to assess the adequacy of the comparative method range in
overcoming this problem. As a guide, the range of data can be considered adequate if r>0.975.

Precision Data (mmHg)

Aqueous Control Mean SD %CV
Level 1 65.1 3.12 4.79
Level 3 146.5 6.00 4.10

Method Comparison (mmHg)

Radiometer Radiometer Bayer 845
ABL500 ABL700

n 45 29 30
Sxx 3.70 2.04 3.03
Syy 2.78 2.64 3.28
Slope 1.023 0.962 1.033
Int’t -2.6 1.2 -2.9
Sy.x 2.52 3.53 3.44
Xmin e 39 31
Xmax -—-- 163 185
r 0.996 0.990 0.996

Factors Affecting Results*

Exposure of the sample to air will cause an increase in PO, when values are below 150 mmHg and a
decrease in PO, when values are above 150 mmHg (approximate PO, of room air).

Standing anaerobically at room temperature will decrease pH at a rate of 0.03 per hour, will increase PCO,
by approximately 4 mmHg per hour and will decrease PO, at a rate of 2-6 mmHg per hour.®

Do not ice samples before testing — PO, results may be falsely elevated in cold samples. Do not use a cold
cartridge — PO, results may be falsely decreased if the cartridge is cold.

*It is possible that other interfering substances may be encountered. These results are representative and your results may differ somewhat due to
test-to-test variation. The degree of interference at concentrations other than those listed might not be predictable.

Factors Affecting Calculated Results

s0, values calculated from a measured PO, and an assumed oxyhemoglobin dissociation curve may differ
significantly from the direct measurement.®
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