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1. Purpose

1.1. The ABL 825 analyzers are designed for in vitro diagnostic use on undiluted heparinized whole human blood. The following parameters are measured:

	pH/blood gas
	pH (acidity)

	
	pCO2 (carbon dioxide tension)

	
	pO2 (oxygen tension)

	Oximetry
	ctHb (total hemoglobin concentration)  

	
	sO2 (oxygen concentration)

	
	FCOHb (fraction of carboxyhemoglobin in total haemoglobin)

	
	FMetHb (fraction of methemoglobin in total hemoglobin)

	Electrolytes
	cK+ (potassium ion concentration)

	
	cNa+ (sodium ion concentration)

	
	cCa2+ (calcium ion concentration)

	
	cCl- (chloride ion concentration)

	Metabolites
	cGlu (D-glucose concentration)

	
	cLac (L(+)-lactate concentration)


1.2. Abnormal levels of these parameters may be the cause or consequence of a variety of disorders such as an acid-base imbalance, which may indicate respiratory, metabolic, or kidney disorders.

2. Performance Specifications

2.1. Performance characteristics for individual parameters are documented in section 5 of the ABL 800 series Reference Manual

2.2. Traceability to the primary standards at Radiometer can be found in booklet AS117 in the front of the Reference Manual.

2.3. Measured Parameters:

	Parameter
	Unit
	Measuring Range

	pH
	pH scale
	6.300-8.000

	pCO2
	mmHg
	5.0-250

	pO2
	mmHg
	0.0-800

	ctHb
	g/L
	0.0-277

	sO2
	%
	0.0-100.0

	FCOHb
	%
	0.0-100.0

	FMetHb
	%
	0.00-100.0

	cK+
	mmol/L
	0.5-25.0

	cNa+
	mmol/L
	7-350

	cCa2+
	mmol/L
	0.20-9.99

	cCl-
	mmol/L
	7-350

	cGlucose
	mmol/L
	0.0-60

	cLactate
	mmol/L
	0.0-30


2.3.1. The Measuring Range for a parameter is the range within which the analyzer is physically capable of measuring. The measuring range corresponds to the “range of indication” as defined in the “International vocabulary of basic and general terms in metrology” (VIM)
2.4. Derived Parameters: cHCO3-, Base Excess

Equations for derived parameters can be found in section 6 of the ABL 800 series Reference Manual.
2.5. Precision Limits for Duplicate Results

	pH
	0.02

	pCO2
	4 mmol/L

	pO2
	6 mmol/L


3. Specimen Type

3.1. Preparation Prior to Sampling
3.1.1. Correct sampling device should be prepared before sampling

3.1.2. Arterial and Venous blood gas samples: Heparinized blood gas syringe with separate cap for capping after sampling.

3.1.3. Capillary samples: puncture device such as lancet , capillary tube(s) and caps

3.1.4. Patients are informed and prepared in order to avoid unnecessary anxiety which could cause hyperventilation

3.2. Sampling
3.2.1. Arterial
3.2.1.1. Blood Gas Syringe- Arterial blood gas samples are drawn by the Physician, Respiratory Technologist or trained nursing staff.

3.2.2. Venous
3.2.2.1. Blood Gas Syringe- Venous blood gas samples are usually drawn by the Physician, Respiratory Technologist or trained nursing staff but can also be collected by trained MLA or MLT.

3.2.3. Capillary
3.2.3.1. A minimum of one full 100 uL capillary tube is required for testing.
3.2.4. Ionized Calcium
3.2.4.1. Whole Blood in blood gas syringe.
3.2.4.2. Serum or plasma

3.3. Specimen Transport
3.3.1. Whenever possible all samples should be transported to the Laboratory immediately.

3.3.2. Arterial samples drawn on Nursing units are transported on ice in zipper lock bags.

3.3.3. Capillary samples are transported in ice water.

3.4. Specimen Storage and Stability
3.4.1. Blood Gas
3.4.1.1. Storage time should be kept to a minimum- preferably less than 10 minutes at room temperature- to obtain the most accurate results.

3.4.1.2. Plastic syringes should not be iced, but kept at room temperature as long as the blood is analyzed within 30 minutes of collection. Oxygen and carbon dioxide levels in blood kept at room temperature for 30 minutes or less are minimally affected.

3.4.1.3. If a prolonged time delay before analysis is anticipated (more than 30 minutes), samples should be stored in ice water.

3.4.1.4. Storage time in ice water should not exceed 1 hour.

3.4.2. Ionized Calcium
3.4.2.1. Specimens stored centrifuged and unopen at 4(C are stable up to 70 hours.
4. Equipment and Reagents

4.1. Equipment: ABL 825 FLEX

4.2. Reagents and Consumables
4.2.1. Refer to individual packaging for expiration dating. Do not use any reagent or consumable past the manufacturer’s expiration date.
4.2.2. Electrodes and Membranes
	Electrode
	Corresponding Membrane (4 units/box)

	Reference Electrode
	Reference Membrane 

	pH Electrode
	NA

	pO2 Electrode
	pO2 Membrane

	pCO2 Electrode
	pCO2 Membrane

	K Electrode
	K Membrane

	Na Electrode
	Na Membrane

	Cl Electrode
	Cl Membrane

	Ca Electrode
	Ca Membrane

	Glucose Electrode
	Glucose Membrane

	Lactate Electrode
	Lactate Membrane

	Dummy Electrode
	NA


4.2.3. Storage
4.2.3.1. Glucose Electrode: 2-25 oC

4.2.3.2. Lactate Electrode: 2-10 oC

4.2.3.3. All other Electrodes: 2-32 oC

4.2.4. Stability
4.2.4.1. Expiration date and Lot No. are printed on a label on the side of the membrane box.

4.3. Reagents
4.3.1. Reagent Storage and Stability

	Reagent
	Storage
	Stability

	Cal1 Solution
	2-32oC
	Expiration date printed on label

Stability in use: 2 weeks

	Cal2 Solution
	2-32 oC
	Expiration date printed on label

Stability in use: 2 weeks

	S7770 tHb Cal Solution
	2-25 oC

In a dark place
	After opening the solution must be used at once

	S4980 Rinse Solution
	2-32 oC
	Expiration date printed on label

	S8370 Cleaning Solution
	2-32 oC
	Expiration date printed on label

	S5362 Hypochlorite Sol’n
	2-8 oC

In a dark place 
	Expiration date printed on label,

Store tightly capped to avoid contamination

	Gas 1
	2-32 oC
	Stable for 25 months from date of filling

	Gas 2
	2-32 oC
	Stable for 25 months from date of filling


4.4. Other Materials Required
4.4.1. Absorbent pads

4.4.2. Magnet

5. Calibration: see separate procedure IHL-CHM-ABL825-Calibration
6. Procedure

6.1. Blood Gas Syringe
6.1.1. Thoroughly mix the sample by inverting the syringe several times and rolling it between palms of your hands.

6.1.2. Check that the analyzer is in Ready mode.

6.1.3. Remove the syringe cap and dispel a drop of blood onto an absorbent pad. This will allow for visual inspection for presence of clots and to remove blood from the neck of the syringe which has not been properly mixed. If clots are present, request a new sample.

6.1.4. Lift the syringe inlet flap and place the syringe onto the sampling port.

6.1.5. Select the syringe sampling mode on the screen. 195 uL is the default selection to perform all tests. If necessary, touch a different volume mode.

6.1.6. Touch Start button to begin aspiration of the sample.

6.1.7. When prompted by analyzer, remove the syringe and close the inlet flap.

6.1.8. Scan the patient’s barcode when the Patient Identification screen is displayed. The information can be manually entered via the numeric key pad displayed and the alpha keyboard accessed by pressing the keyboard button.

6.2. Capillary
6.2.1. Thoroughly mix the sample by moving the mixing wire up and down the full length of the capillary using a magnet.

6.2.2. Check that the analyzer is in Ready mode.

6.2.3. Do NOT remove the mixing wire before the sample is aspirated. Slide the mixing wire to the end of the capillary opposite from the end to be aspirated.

6.2.4. Remove both capillary end caps.

6.2.5. Lift the capillary inlet flap and insert the capillary into the inlet.

6.2.6. Select the desired mode by touching the appropriate button.

	Capillary 85 uL
	Blood gas

	Capillary 35 uL
	pH only

	Capillary 35 uL
	Oxi only


6.2.7. Touch Start.

6.2.8. When prompted by analyzer, remove the capillary and close the inlet flap.

6.2.9. Scan the patient’s barcode when the Patient Identification screen is displayed. The information can be manually entered via the numeric key pad displayed and the alpha keyboard accessed by pressing the keyboard button.

7. Quality Control: see separate procedure IHL-CHM-ABL825-Quality Control
8. Interferences /Cross-Reactions:

	Substance
	Interference

	Halothane (anesthetic)
	May give unreliable pO2 results

	Lipid therapy, protamine sulphate (treatment)
	In OXI measurements.

After measurement on blood from a patient who has received lipid therapy or protamine sulphate it may be necessary to clean the analyzer using the Cleaning program.

	Methylene Blue, HiCN (medication)
	In OXI measurements.

	Anions:Br-, I-, S2-and ClO4- (drugs)
	Erroneously high cCl-

	Anticoagulants (sampling)
	Radiometer recommends only the use of heparin as anticoagulant. Other anticoagulants can cause erroneous electrolyte, calcium, glucose or lactate results.

	Thiocyanic acid (degradation product from treatment with nitroprussid. Also produced in thiosulphate treatment of cyanide poisoning).
	Erroneously high glucose and lactate measurements.



	Glycolic acid (ethylieneglycol degradation product)
	Erroneously high lactate measurements.

	Insufficiently stabilized blood. Caustic fluids(e.g. strong acids or bases, detergents, etc.). Fluids that precipitate. Fluids that affect the sensor enzymes. Fluids that form complexes with the analyzer solutions (calcium). High viscosity fluids. Hydrophobic fluids. Reactive fluids.
	Other fluids mode allows measurement on fluids other than heparinised human blood. Warning/caution: Be aware that some substances, such as listed in the left column, measured in the Other Fluids mode may damage the analyzer or the electrodes. This can affect the subsequent measurement of patient samples or quality controls.

	Galactose, glucosamine, maltose, mannose, xylose
	Erroneously high glucose measurements.


9. Calculating Results: Not applicable
10. Reference Intervals

	Test
	Age
	Reference Interval

	Arterial, Neonate

	pH
	<1 day
	7.33-7.49

	
	>/=1 day-<2 days
	7.25-7.49

	
	>/=2 days
	7.35-7.45

	pCO2
	<2 days
	26-41 mmHg

	
	>/=2 days
	35-45 mmHg

	pO2
	<2 days
	65-76 mmHg

	
	>/=2 days
	70-104 mmHg

	HCO3-
	<2 days
	16-25 mmol/L

	
	>/=2 days
	21-28 mmol/L

	Base Excess
	
	-2 to +2

	Arterial, >1 year

	pH
	>1 year
	7.35-7.45

	pCO2
	
	35-45 mmHg

	pO2
	
	80-100 mmHg

	HCO3-
	
	22-28 mmol/L

	O2 Sat
	
	95-98 %

	Base Excess
	
	-3.0 to +3.0

	Arterial, Cord

	pH
	Newborn
	7.22-7.41

	pCO2
	
	32-64 mmHg

	pO2
	
	14-22 mmHg

	Base Excess
	
	-7.8 to -2.2

	Venous, Cord

	pH
	Newborn
	7.29-7.41

	pCO2
	
	25-53 mmHg

	pO2
	
	23-35 mmHg

	Base Excess
	
	-6.2 to -1.8

	Venous

	pH
	
	7.31-7.41

	pCO2
	
	40-52 mmHg

	pO2
	
	30-50 mmHg

	HCO3-
	
	22-28 mmol/L

	O2 Sat
	
	60-85 %

	Base Excess
	
	-3 to +3

	Hemoglobin
	</= 6 days
	150-220 g/L

	
	6-28 days
	140-200 g/L

	
	29-58 days
	115-180 g/L

	
	59-88 days
	90-135 g/L

	
	89 days- <1 year
	100-140g/L

	
	>/= 1-<5 years
	110-140g/L

	
	>/= 5-<14 years
	120-160g/L

	
	Female >/=14 years
	115-150g/L

	
	Male >/=14 years
	135-165g/L

	Ionized Calcium
	</= 3 days
	1.30-1.60 mmol/L

	
	4-30 days
	1.20-1.48 mmol/L

	
	31 days-13 years
	1.20-1.38 mmol/L

	
	>/= 13 years
	1.15-1.29 mmol/L

	Sodium
	</=7 days
	133-146 mmol/L

	
	8-30 days
	134-144 mmol/L

	
	31-179 days
	134-142 mmol/L

	
	180 days to <1 year
	133-142 mmol/L

	
	</=1 to <15 years
	134-143 mmol/L

	
	>/= 15 years
	135-145 mmol/L

	Potassium
	<30 days
	3.2-6.0 mmol/L

	
	30 days to <1 year
	3.5-6.0 mmol/L

	
	>/=1 to <6 years
	3.5-5.0 mmol/L

	
	>/=6 years
	3.5-5.1 mmol/L

	Chloride
	</=7 days
	96-111 mmol/L

	
	8-179 days
	96-110 mmol/L

	
	>/=180 days to <1 year
	96-108 mmol/L

	
	>/= 1 to <20 years
	96-109 mmol/L

	
	>/= 20 years
	95-107 mmol/L

	CO2
	</=7 days
	17-26 mmol/L

	
	8-30 days
	17-27 mmol/L

	
	31-179 days
	17-29 mmol/L

	
	180 days to</= 1 year
	18-29 mmol/L

	
	1-</= 19 years
	20-31 mmol/L

	
	>/= 20 years
	21-32 mmol/L

	Glucose- Random
	</= 1 day
	2.2-5.0 mmol/L

	
	>1 to</= 29 days
	2.7-5.0 mmol/L

	
	>/=30 days to <1 year
	3.3-5.6 mmol/L

	
	>/=1 year
	3.6-8.0 mmol/L

	Lactate
	</=61 days
	1.0-3.5 mmol/L

	
	62 days- </=1 year
	1.0-3.3 mmol/L

	
	> 1 to </= 19 years
	1.0-2.4 mmol/L

	
	>/= 20 years
	0.4-2.0 mmol/L

	
	
	

	Capillary

	pH
	</=1 day
	7.33-7.49

	
	2 days
	7.25-7.43

	
	3-30 days
	7.32-7.43

	
	>/=31 days
	7.34-7.43

	pCO2
	</=60 days
	27-40 mmHg

	
	>/=61 days
	26-41 mmHg

	pO2
	</=7 days
	60-75 mmHg

	
	>/=8 days
	80-100 mmHg

	HCO3-
	
	16-24 mmol/L

	Base Excess
	</=60 days
	-10 to -2.0

	
	>/=
	-6.6 to -0.2

	O2 Sat
	</=1 day
	30-80 %

	
	>/=2 days
	60-85 %

	
	
	


11. Critical Intervals

	
	Low Critical
	High Critical

	ctHb</=29 days
	50 g/L
	250 g/L

	ctHb >29 days
	50 g/L
	200 g/L

	cK+ </=1 year
	3.0 mmol/L
	8.0 mmol/L

	cK+ >1 year
	2.8 mmol/L
	6.2 mmol/L

	cNa+
	120 mmol/L
	160 mmol/L

	cCa2+</=30 days
	1.00 mmol/L
	1.60 mmol/L

	cCa2+>30 days
	1.00 mmol/L
	1.45 mmol/L

	cGlucose </=1 year
	1.80 mmol/L
	17.00 mmol/L

	cGlucose >1 year
	2.20 mmol/L
	25.00 mmol/L


12. Laboratory Interpretation Results

12.1. Examine the analyzer printout
	?
	Indicates an error in the last quality control or calibration, or due to sample problems

	( or (
	Indicates the parameter is outside the reference range but inside critical limits

	Double( or (

	Indicates the parameter is outside the upper or lower critical limit, but inside the measuring range. Call results exceeding the critical limit.

	Triple ( or (
	Indicates the parameter is outside the measuring range. Question nursing regarding possible IV contamination.

	.....
	Indicates the parameter cannot be calculated or exceeds the numeric limit of the analyzer.


12.2. Duplicate Testing
12.2.1. At the start of each shift a minimum of 2 patient samples shall be measured in duplicate on two different analyzers when available.
12.2.2. Further patient samples may be analyzed only once unless the technologist deems it prudent to measure a sample in duplicate.

12.2.2.1. Internally inconsistent (e.g. sum of pO2 + pCO2 > 150 mmHg for patients breathing room air) or

12.2.2.2. Extremes of the range of expected values (outside Critical limits)
12.3. Check duplicate test results between instruments for precision.

12.3.1. Precision limits:

	pH
	0.02

	pCO2
	4 mmol/L

	pO2
	6 mmol/L


12.3.2. If results are acceptable ,report the results through the LIS

12.3.3. If precision replication is not present, repeat the testing on the same sample.
12.4. Reporting
12.4.1. Comments, such as the quality of the specimen as received, transportation delays, improper labelling of an irreplaceable specimen must be documented in the LIS before accepting results.

12.4.2. Results are accepted in I-Net and automatically reported through Ultra.

13. Safety Precautions:

Blood sampling should be performed by authorized personnel only. Always handle blood and the collection devices with care. Avoid direct contact with the sample by using gloves. Sterile techniques are required at all times to avoid infection.

14. Potential Sources of Variability

Always follow the sampling procedures described in Specimen Collection Guidelines and in section 12 of the ABL 800 series Operator’s Manual. Failure to follow these procedures may introduce clots or air bubbles in the sample and yield erroneous results.
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