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Laboratory Instrumentation

ABL 825

General Operating Procedure

PRINCIPLE
The ABL 825 analyzer is used for STAT measurement of pH, blood gas, electrolytes, metabolites, and hemoglobin status in arterial, venous, and capillary blood samples.  The analyzer offers features for measurement performance, data management, maintenance, troubleshooting, and on-line help.

SAFETY

Universal precautions apply.  Personal protective equipment must be used when handling patient samples and running the ABL 825 instrument.  The following PPE are provided:  gloves, lab coat, and goggles.  Engineering controls such as splash guards are also used when handling patient samples.  Specimens with needles attached are not acceptable.
SPECIMEN
A.
Specimen type

1
Heparinized syringe is the sample of choice for all tests performed on the ABL 825.  In FOR lab, run syringe samples as usual – no clot catcher.  In Core lab, check for clots and air bubbles, attach clot catcher, expel up to 1 mL into clot catcher, and attach to syringe port of ABL.  Run as usual.
2.
Sodium Heparin or Lithium Heparin test tubes can be used for electrolytes and metabolites.  If the lithium heparin tube has gel, the specimen must be centrifuged for 5 minutes prior to running on ABL. After the sample is centrifuged for 5 minutes, the plasma is poured into an aliquot tube.  Then, the tech aspirates the plasma into a 1 cc syringe.  Remove bubbles and attach clot catcher to end of syringe.  Expel up to 1 mL of plasma into clot catcher.  Attach clot catcher (with syringe connected) to syringe port of ABL and run as usual.   Exceptions are COHB and METHB.  These tests must be run on Whole blood.  Aspirate Whole blood from green top tube and attach clot catcher to syringe.  Expel up to 1 mL of whole blood into clot catcher and run as usual on ABL.
3.
Heparized pedi tubes can be used for baby ICA testing with appropriate footnote.  Heparinized pedi tubes cannot be used for adult ICA testing.

4.
Serum can be used for electrolytes and glucose.  Comment @CK – “Preferred specimen is heparinized blood.  Test was run on serum.

         Serum K may be 0.1 - 0.7 mEq/L higher than heparinized blood K.”

5.
See Causes of error in preanalytical phase below.

B.
Sample Size

1.
Sample size for syringe is 195uL or 95uL (micro-sample) for entire panel of tests.  95uL is a Micro-sample, so the test takes much longer.  95 uL must never be used if tHGB is reported.  tHGB can run up to 1 g/dL lower on 95 uL than on 195uL and would be an erroneous result according to Radiometer. 195uL is the sample size of choice.

2.
There is also a capillary option that will be used in our lab only for pediatric glucose measurements.  The sample size is 35uL.

C.
Specimens for pH and blood gas specimens should be delivered to the lab immediately.  Lab will accept blood gas specimens for up to 1 hour after draw if on ice or not. Specimens for blood gas not received in lab within 10 minutes should be on an ice slush. 1 hour is the cut-off for all whole blood specimens run on the ABL 825s.  Exceptions will be listed in the individual procedures.

Causes of errors in preanalytical phase, 
Selection of anticoagulant

To avoid introduction of clotted blood samples into the analyzer which may give

inaccurate measurement results and cause analyzer damage, Radiometer

recommends the following:

• Exclusive use of preheparinized sampling devices

• Exclusive use of dry heparin, preferably of sodium or lithium

• Do not use liquid heparin as this causes dilution of the sample [1]

Use heparin in sufficient concentration. The recommended concentration

depends on the sampling device and specific blood sample – please refer to

documentation for specific sampling devices.

•

Use electrolyte-balanced heparin to minimize bias from heparin on

electrolyte values
D.
Unacceptable specimens

1.
Large air bubbles in syringe specimens when blood gas, ionized calcium, or VO2 SAT   measurement is requested.

2.
Clotted specimens

3.
Mislabeled specimens (see general procedure manual)


4.
Markedly hemolyzed specimens for Ionized Calcium, and specimens that are moderately hemolyzed are not acceptable for K+ - See APPENDIX I – ED PROTOCOL for details.

5.
Specimens with unacceptable anticoagulants (EDTA, sodium fluoride/potassium oxalate, sodium citrate).

6.
Specimens of compromised integrity.

7.
Miscellaneous fluids are not to be run on ABL!  pH paper is used for pH testing.

8.
Specimens with needles attached are not acceptable and are to be recollected.

9.
Unacceptable specimens are to be called immediately for recollect.

E.
Priority of specimens

1.
Code Blue

2.
MER

3.
Surgery specimens

4.
ICU specimens

F.     Specimen aliquots and pour over

· Use only approved aliquot containers or manufacturer supplied microcups.  

· Microcups must have the minimum identification of the order number and tech initials.  

· Aliquots tubes must have a LIS patient label and tech initials, or at least 2 patient identifiers and tech initials.  

· Any saved specimen must have a LIS label when possible.  

· Specimen cups with adapters should have labels placed to secure the cup to the adapter.

REAGENTS, SUPPLIES AND EQUIPMENT

A.
Reagents (composition, storage, stability) - Record date opened, date expired and tech ID on all opened containers.

1. Cleaning solution -944-126- for cleaning liquid transport system. It has the streptokinase cleaning additive incorporated to aid in clot prevention.   It is automatic, every 8 hours, or performed by operator.

a.
Cleaning Solution contains buffer, anticoagulants and non-ionic surfactants.

b.
DosiCap contains Streptokinase enzyme. 

b.
Store at 2-10(C. The on-analyzer, in- use lifetime is 2 months.  This is defined  as the point when the streptokinase in the DosiCap has been added to the cleaning solution.
c.
The product shelf lifetime is  12 months, which includes the 2 months of in-use life on the streptokinase has been added.   Do not use past expiration date.

d.
Log into the new lot sheet if different lot. The new lot # sheets are found in the ABL manual.  Run QC or correlation prior to reporting patients.

2.
S1820 Calibration Solution 1

a.
S1820 contains K (4 mmol/L), Na (145 mmol/L), Ca2+ (1.25mmol/L), Cl (102 mmol/L), Glu (10 mmo/L), and Lac (4 mmol/L) buffered at a pH of 7.40.

b.
Store at 2-25oC.  Use within 4 weeks of opening.

c.
Stable for 25 months from date of production.  Do not use past expiration date.

d.
Log into the new lot sheet if different lot. The new lot # sheets are found in the ABL manual.  Run QC or correlation prior to reporting patients.

         3.
S1830 Calibration Solution 2
a.
S1830 contains K (40mmol/L), Na  (20mmol/L), Ca2+ (5 mmol/L), Cl (50 mmol/L) buffered at a pH of 6.8.

b.
Store at 2-25(C.  Use within 8 weeks of opening.

c.
Stable for 25 months from the date of production.  Do not use past expiration date.

d.
Log into the new lot sheet if different lot. The new lot # sheets are found in the ABL manual.  Run QC or correlation prior to reporting patients.

4.
S4980 Rinse Solution - for rinsing liquid transport system after samples or calibration.

a.
S4980 contains salts, buffer, anticoagulants, preservatives, and surfactants.

b.
Store at 2-32(C.  Use within 6 months of opening.

c.
Stable unopened for 25 months from date of production.  Do not use past expiration date.

d.
Log into the new lot sheet if different lot. The new lot # sheets are found in the ABL manual.  Run QC or correlation prior to reporting patients.

5.
Gas Mixtures

a.
Gas 1 contains O2 (19.76%) , CO2 (5.60%) ,N2 (74.64%) 

b.
Gas 2 contains O2 (<0.04%) , CO2  (11.22%), N2 (88.78%) 

c.
Store @ 2-32(C.  

d.
Stable for 25 months from date of filling.

6.
Electrolyte solutions:  refer to individual test for electrolyte solution information.

7.
S5362 Hypochlorite solution - for protein removal and decontamination

a.
Contains Sodium Hypochlorite (670 mmol/kg of water).  pH approximately 12.0.

b.
Keep in a dark place at 2-8(C.  After opening, keep bottle tightly capped to avoid contamination and decomposition.

c.
Stable until expiration date.
	ABL REAGENT STABILITY

	REAGENT OR CAL
	ON-BOARD STABILITY
	PREPARATION

	CAL 1
	4 WEEKS
	OPEN/EXP DATES, TECH ID, NEW LOT # CHECK

	CAL 2
	8 WEEKS
	OPEN/EXP DATES, TECH ID, NEW LOT # CHECK

	RINSE
	6 MONTHS
	OPEN/EXP DATES, TECH ID, NEW LOT # CHECK

	CLEANING W/ADDITIVE
	2 MONTHS
	OPEN/EXP DATES, TECH ID, NEW LOT # CHECK

	HYPOCHLORITE SOLUTION
	EXP DATE ON BOTTLE
	OPEN/EXP DATES, TECH ID, NEW LOT # CHECK


B.
Supplies

1.
Thermal Paper - highly sensitive to direct light.  Keep in a dark place.

2.
Inlet Gasket

3.
Inlet flaps

4.
Pump tubings

5.
Filter

6.
1.5 mL microtubes

7.
Monoject 1 cc Tuberculin syringes

8.
Capillary tubes - 75 mm Hematocrit tubes, Hemato-Clad

9.
Nova Clot Catchers.

C.
Equipment

1.
ABL 825 analyzer

2.
Microcentrifuge – Thermo pico17
3.
Soft computer terminal

4.
Iris Stat Spin Express 4 Centrifuge (in use 6/14)
CALIBRATION
A.
Calibration intervals

1.
CAL1 - 30 min.

2.
CAL2 - 4 hours

3.
THB - 3 months

B.
Calibration Criteria

	ANALYTE
	STATUS
	SENSITIVITY
	DRIFT (cal 1/cal2)

	PH
	6.7 – 8.1
	92 – 103%
	+ 0.020

	PCO2
	6.2 – 260 mmHg
	85 – 100%
	± 2.5/5.0

	PO2
	zero pt <6.0 mmHg
	5 – 40 pA/mmHg
	± 6.0/6.0

	Na
	10 – 250 mmol/L
	92 – 105%
	± 1.0/3.0

	K
	0.5 – 12.0 mmol/L
	90 – 105%
	± 0.2/1.5

	Ca+2
	0.10 – 20.0 mmol/L
	90 – 105%
	± 0.05/0.2

	Cl
	30 – 900 mmol/L
	85 – 105%
	± 2/3

	Glu

Lac
	zero pt <10000pA


	100 – 1800 pA/mM

150-2000pA/mM
	± 0.5 mM

+0.2mM




C.
Review Calibration Data

1.
Most recently performed calibrations

a.
Touch Analyzer Status

b.
Touch Calibration 

c.
Touch arrows to access CAL1, CAL2, or tHb CAL.

d.
Touch result

2.
Previous calibration data

a.
Touch Data Logs

b.
Touch Calibration Log

c.
Each calibration result is listed as an individual in the log.  Results are listed chronologically.

d.
Screen includes the Time, Date, Type of calibration, Status (OK, ?, Interrupted, Aborted)

e.
Touch arrows to access CAL1, CAL2, or tHb CAL.

f.
Touch Result.

D.
Unscheduled Calibration

1.
Touch Menu ( Start Programs ( Calibrations Programs

2.
Touch Calibration Programs

3. Touch Calibration desired; 

a.
1 Point Calibration

b.
2 Point Calibration

c.
tHb Calibration (refer to F in this section for details on thb cal).

4.
Upon completion, calibration results can be reviewed from the Calibration Log or Calibration Status screens.   

E.
Expired Calibration

1.
Occurs as an error when an electrode or membrane is replaced.

2.
Occurs when the time since the result of the last accepted full calibration exceeds the time setup between two full calibrations plus a 1-point calibration.

3.
An expired calibration can be corrected by performing a successful full calibration following the replacement action.

F.
tHb Calibration

1.
Perform protein removal.  Instructions are in Preventative Maintenance Instructions, page 13.   It is important to perform a Cal1 before the tHgb cal.  Check the Hgb drift.  It must be <0.50 to start tHgb cal.  If it is greater than 0.50, repeat protein remover and Cal1.  Check tHgb drift to see that it falls below 0.5 before proceeding with tHgb cal.

2.
Press Instrument Status (stoplight) ( Calibration  ( tHb Calibration

3.
Enter the bar code found on the tHb Calibration Solution insert using the bar code reader (ABL 825) or the keyboard touch-keys. 

4.
When the barcode is accepted, tap the top of the tHb cal. ampoule.  

5.
Snap top off using a safety devise.

6.
Put the ampoule in the H700 (QC) adapter.

7.
Open the syringe inlet flap and place the adapter in the inlet.

8.
Press the START key.

9.
When prompted, remove the adapter and close the inlet flap.

10.
Review the results.  If accepted (no ? by tHGB Cal), proceed with cal check procedure.  If not accepted, perform corrective actions as outline in Troubleshooting section of Operators Manual.

11.
Cal. Check is to run calibrator as a patient.  It must fall within the insert limits.  If not, repeat cal. Check.  If it fails a second time, perform another tHb calibration.  If it fails again, call Radiometer service.

12.
Run and verify all 3 levels of quality control prior to running patients.

G.
Calibration Reminders

1.
When a membrane is changed on ABL, always calibrate until drifts are within limits.  1 CAL is never enough.  Do at least two correlations with another ABL prior to reporting patient tests.  Record on correlation sheets in PM/QC Book.  QC does not have to be run after changing a membrane unless QC was out initially.  Correlations that fall in specified ranges on correlation sheets are sufficient.

2.
If CAL 1 or CAL 2 solution gets close to 0 level, you may get calibration errors.  Check lot number and change solution.

3. If you interrupt a calibration, it will automatically be performed if instrument is in the ready mode for 3 minutes without activity.

4. If you get any “?” (question marks) on a patient result, do not report results.  You must perform a successful CAL 1 prior to reporting patients.  In the FOR, if you get a ?, send sample to Core Lab to be run. 

QUALITY CONTROL










A.
Autocheck

1.
Scheduled Autocheck will start on time provided that no calibrations are pending.

2.
Unscheduled Autocheck:

a. 
Press Menu ( Start Programs ( Autocheck Programs.

b. 
Highlight the desired level and press Select/Deselect to mark/unmark level(s).

c. 
Press Run/Selected to start measurement on the selected control solution(s).

3.
Results will print.  Verify in SOFT prior to running patients.  Use Instrument Menu. Select MCAB1, MCAB2, MCAB3, or MCAB4.  .  Select Not Posted.  

Click on the QC icon[image: image1.png]1125 QC Post Al Tests



.  Results will be posted.

If results are out-of-control, proceed to C below.

B.
Frequency:  The Autocheck controls are run 3 times daily

1.
Stat (Core) Lab

a.
7-3

Level 1 - 0700

b.
3-11

Level 2 - 1500

c.
11-7       
Level 3 - 2300

2.
Fondren/Brown OR Lab

a.
L1 is run 7-3 at 0600.

b.
L2 is run at 1100

1. L3 is run at 1500

3.
When a solution lot # or membrane lot#, is changed, run 2 patient correlations and document them in correlation section of manual prior to reporting patient results.  Record lot # change in PM book.

4.
Always run 3 levels of QC after tHb calibration.

5.
Additional correlations should be performed after any trouble-shooting or preventative maintenance, which might alter performance.  They must fall within limits posted on correlation sheet and in procedure.  Run and record glucose correlations at 100-200, 200-300 and >300 after any glucose membrane is changed.  They must be in limits prior to running patients.

C.
“OUT OF CONTROL” results

1.
Verify QC in SOFT.   There is an LJC option at the bottom of the Action Log screen.  Click on it to see previous QC:

a. Look at previous data to see if a “shift or trend ” is occurring.    If you get a 4:1S QC error, this will be flagged in Soft only.  You will need to troubleshoot the ABL prior to repeating the QC.    Please note troubleshooting on Electronic PM form. These are the guidelines for troubleshooting QC problems.

     i. ICA - QC/Corr ( , change ICA membrane (Instructions are in Preventative maintenance section of this procedure). Remember,  decontamination must be performed before changing the Ca++ membrane.
        ICA - QC/corr (, change reference membrane.

     ii. pH – Clean blood from glass electrode( using water and gauze) or change                                    reference membrane..  

     iii. pCO2, pO2 – Change specific membrane ( if pCO2 has QC issue in OR,                                      change the Cl dummy and rerun QC prior to changing pCO2                                        membrane). 
     iv. Na, K+, or Cl – If only one of these, change specific membrane.

                          - if multiple parameters out, change reference membrane.

     v.  tHgb, SO2, COHB, and METHB – tHGB calibration .

     vi. Glucose - 1st step is to change Lactate dummy electrode if ABL does not have Lactate, cal 1, and rerun QC,  If ABL has lactate, skip 1st step.
                          - 2nd step is to perform decontamination, cal 2, and rerun QC, 
                          - Last resort is to change membrane  – it is not always necessary to 

                             change membrane with a 4:1S QC error, but if you get 2S or 3S                                   and see a shift, you must change the glucose membrane.                                             Sometimes 4:1S will remedy themselves.  But, you need to                                         notify the specialist or manager and document                                                         troubleshooting in Soft and on Electronic PM form.

vii.  Lactate – change Lactate membrane.
b. Remember, if you change a membrane, you must perform 2 good patient correlations prior to reporting patient results.   In case of Glucose, you must also run and record 3 correlations at 100-200, 200-300, and >300.
c. If you troubleshoot the QC and still get a 4:1S error on QC, inform Manager, Coordinator, or Specialist.  That person will decide if it is ok to accept patient results using correlation information, QC, and troubleshooting logs.

d. If you get a 2SD or 3SD error, you cannot report patient results on that parameter until  QC is good.  Notify the Manager, Coordinator, or Specialist and flag the instrument as “Not for Patient use for parameter.”  

e. Outlier QC is documented in SOFT.s.  Footnote must include OK for patient use or not for patient use.



D.
Quality Control Data



1.
Quality control status - status list of the last QC measurement at each level (green - OK or yellow-errors in last measurement).



a.
Menu ( Analyzer Status ( Quality Control



b.
The screen provides status information for each QC level (OK or ?).



E.
Acceptable limits - If a new lot of control is put into use, at least 20 data points are used to establish ranges.  When a new lot of QC is encountered, notify specialist or coordinator for detailed instructions.



F.
CAP surveys (AQ and SO) are performed 3X/year on alternate instruments.                                VK and RNA are performed 2X/year on alternate instruments. 

tc \l5 "
PROCEDURE FOR RUNNING SPECIMENS
A.
Basic analyzer operation

1.
To evaluate the analyzer status at a glance before a measurement, use the following facilities:

­ Parameter bar

­ Color of the traffic light on the Analyzer Status button.

­ Green - analyzer is ok - proceed with next step.

ii.
Yellow - error and/or reminder is present - proceed with caution.  See which analyzer status touch keys are yellow, check for relevant errors, and carry out troubleshooting as advised.

iii. 
Red - critical error present.  Analyzer is unable to carry out measurement.  STOP!  Analyzer cannot calibrate or measure.  Troubleshoot as advised.

2.
Analyzer touch and control screen - touch analyzer status (stoplight).

a.
Calibration - status list of the most recent of each calibration type.

b.
Quality Control - status list of  the last QC measurement of each level.

c.
Reagents

i. Replace

ii. Troubleshoot

iii. Close  

d. 
Electrodes and Other

a. Replace

a. Reminders only

a. Close

e. 
System messages - access a list of system messages for errors not yet corrected.

i. Troubleshoot

ii. Close

f. .
Autocheck

ii. Next scheduled

ii. Next replacement

ii. More - used to check condition time remaining

ii. Close

B.
Running Syringe Patient Samples (Watch Tutorial prior to step #1 when training)

NOTE:  After a 5 minute spin, pour plasma into aliquot tube.  The plasma is then aspirated into 1 cc syringe and bubbles removed.  Attach a Nova clot catcher to the syringe and expel up to  1 mL of plasma into the Clot catcher.  Attach the clot catcher (with syringe attached) to the syringe port of the ABL and run as usual.  DO NOT sample from Quick-spin tubes.  Always sample from Nova clot catchers with syringe attached so we don’t break or bend probes.
1.
Check for green lights on parameter bar and Analyzer Status button.

2.
Mix specimen thoroughly.  Make sure syringe is capped tightly.  

a.
Roll the syringe between two gloved, outstretched palms for at least 10 seconds.

b.
Grasp the syringe by the barrel and plunger, with a  finger tightly over the tip, and repeatedly invert for at least 10 seconds.

NOTE:  20 additional seconds of mixing is required if hemoglobin or VO2 measure is ordered or if the sample is settled out.

3.
Uncap syringe and inject a small aliquot into gauze to check for clots. Attach a Nova clot catcher to the syringe and expel up to 1 mL into the clot catcher.  Bloody gauze is discarded in biohazard trash after one use.  It is not reused or saved on counter.  USE A  SAFETY SHIELD! 
4 
Scan the sample barcode.

5.
Lift the syringe flap.

6.
Insert Nova clot catcher (with syringe attached)  into inlet.  Do not inject.

7.
Touch sample size.  Select 195uL, unless you have <1 inch of plunger showing.  In this case, select 95μL sample size.  195μl is the preferred sample size.

8.
Touch Start.

9.
Touch tests requested and aspirate.  Measuring mode/shortcut buttons are available and should be used for ABG/195µL, ABG/95 µL, EGWB -195µL , ABG/ICA - 195µL, ICA -195µL , VO2 MEAS - 195µL, ABG/K-195µL, AND CORR.  Do not use 95uL sample size if tHGB is requested. The shortcut buttons are preferred because only the ordered test will be on the ABL printout.    But, if a test is added, the tech must change the “Layout” to Layout 1.   The layout is at the bottom of the ID screen.

NOTE: If you do not use the ABL shortcut buttons, non-ordered tests (ex.: hgb on a ABG) will be on the ABL printout. If ANY results are critical, you must let the nurse know the result and document this in Soft.

10.
When prompted by ABL, remove syringe and close inlet flap.  Remove air from syringe (behind safety shield) and cap specimen.

11.
Enter the information on the Patient Identification screen.

a.
Barcode # will come up automatically as Patient ID.

b.
Enter tech ID.

c.
Enter temperature if not 37oC.

d.
Enter sample type as Arterial (default) or venous using arrows
e.       If instrument is not interfaced to Soft because of downtime or no interface, enter patient name and MRN.  If Soft label is available, it is not necessary to type name.  Affix label to ABL printout.
NOTE:  The patient report screen will appear automatically if the patient ID screen is left idle for more than approximately 10 seconds.  After this, the ID screen can be accessed by pressing ID touch key at the bottom of the touch screen.

12.
The patient report will include the patient ID, results, and patient result messages. Results will include reference ranges and flags for critical results.  Results outside of reference range will have single arrow((().  Results outside of critical range will have double arrow ([image: image2.png]E 3 2



).  Results outside of measuring range will have triple 

arrow([image: image3.png]R



).    If a parameter has a triple arrow, there will be no result because it is out of reportable range.  The keypads have the < and > values for these tests(Na, ICA, K+, Cl, and pCO2).  Most of the results that have triple arrows will have specimen integrity issues, but it is conceivable that a code patient will have a pCO2 >110, so that can be double-checked and reported as >110.  Glucose does not have a keypad, so type @FT in result field and comment  @CWBGLU.

Note:  When pCO2 is >110, the HCO3 and BE cannot be calculated (they are not on the printout at all).  @FT the results and comment @CNOCALC for these 2 tests.  Below is an example of the printout.  
[image: image4.png]RADIOMETER ABL800 FLEX
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13.
Results with a ? cannot be reported.  This is an error arising from previous quality control, calibration, or analyzer functioning problem.  You must trouble shoot and perform a CAL 1 prior to rerunning patient sample and reporting any patient results.  In the FOR, if you get a ?, send sample to Core Lab to be run.

Exception is with code blue or samples that cannot be recollected (baby ABG/VBG) or cord blood (ABG/VBG).  If ? is not present on pH, pCO2, pO2, you can report these tests and @FT the other tests in the ABG/VBG.  Comment the @FT tests as “unable to report due to interfering substances” (if double-checked) or “unable to report due to short sample.” (if unable to double-check).

14.
If pH and blood gas is run, an “acid base chart” is available for viewing or printing.  This is for your information as a guideline.  It describes the “approximate” condition of the patient.  

C.
Running patient samples - capillary (Watch tutorial prior to step #1 when training)

NOTE:  For our purposes, this mode will NOT be used for blood gases.  It CAN be used for pediatric specimens for GLUCOSE!

1.
Check for green lights on Parameter bar and Analyzer Status button .

2.
Look to right to see if ABL is busy.

3. Scan the sample barcode.

4.
Mix specimen thoroughly.  Check sample for clots.  If clotted, run on plasma.

5.
Lift the capillary inlet flap.

6.
Aspirate specimen into capillary (2/3 full is sufficient).  ABL will always aspirate all of specimen.

7.
Insert the capillary into the inlet.

8.
Touch capillary - 35uL MET (metabolytes).

9.
Touch START.

10.
Touch GLU and aspirate.

11.
When prompted by ABL, remove the capillary, close the inlet flap, and dispose of capillary in sharps container.

12.
Patient ID screen comes up

a.
Accession # will come up automatically as patient ID.

b.
Enter tech ID.

c.
Enter sample type as capillary using arrows.

3. Enter draw time.

NOTE:  The patient ID screen will appear automatically if the patient ID screen is left idle for more than 10 seconds.  After this, the ID screen can be accessed by pressing ID touch key at the bottom of the touch screen.

13.
The patient report will include the patient ID, results, and patient messages

Results will include reference ranges and flags for critical results.  

14.
Results with a ? cannot be reported.  This is an error arising from previous quality control, calibration, or analyzer functioning problem.  Rerun sample on a different instrument.  Calibrate ABL with ? on result prior to running other patients.

D.
Double-check procedure:  For blood gas, VO2 Meas, HGB , and ICA, it is imperative that specimen is well-mixed and anaerobic integrity is maintained.

1.
If result falls into double-check range:

a.
Recheck on a different analyzer (if possible).  Type in order # in ID screen and double the last digit – 5 digits.

i.
Recheck must fall within the following limits:

pH

   (   
+ 0.03

PCO2

(   
+ 4 (<50mmHg)

+ 5 (>50mmHg)

PO2


(   
+ 6 (<120mmHg)

+ 10 (120-200mmHg)

+ 20 (>201 mmHg)

tHGB   

(   
+ 0.4 (>8.0 g/dl)

+ 0.3 (<8.0 g/dl)

VO2 meas
   (   
+ 1%

COHGB
   (   
+ 1%

METHGB
   (   
+ 1%

Glu

   (   
+ 20 mg/dl

ICA

   (   
+ 0.05mmol/L

Na

   (
+ 2mEq/L

K

   (   
+ 0.2mEq/L

Cl

   (   
+ 2mEq/L   
Lac   
            (          + 0.2mmol/L
ii.
If recheck is within limits, report first result.

iii
If recheck is not within limits and anaerobic integrity of sample has been maintained, mix well and run a third time.  NOTE: This step does not apply for blood gas, SVO2, or ICA if anaerobic integrity of specimen is not maintained.

· If third result matches second result, it is ok to report second result.

· If result is within either of the first two results, report 2 of 3.

· If 3 results do not fall within tolerance limits, see specialist or supervisor immediately.

NOTE:  It cannot be stressed enough how important it is to remove air from gas specimens after running.  If air is not removed, the sample will equilibrate to room air.

E. Cord Blood Gases: Umbilical vein or artery blood samples can be used to assess newborn acid-base status.  If the newborn is depress, umbilical cord gases can help distinguish acute from chronic stress.  

PREVENTATIVE MAINTENANCE INSTRUCTIONS

Note:  ABL operators manual is found in Share Points →Chemistry →Technical Bulletins → ABL.
A.
Daily  7-3, 3-11, 11-7

1.
Examine/clean inlet gasket - no bleach!  Use a cotton swab, gauze, and DI water.

2.
Examine/clean inlet flap - use gauze and water.

3.
Protein remover program (all shifts)

a.
Get Protein Remover/Decontamination solution from fridge.

b.
Aspirate 1 mL into syringe

c.
Touch Menu

d.
Touch Start ( Auxiliary

e.
Touch “Protein Removal”

f.
Place the syringe tip into inlet.

g.
Touch “Start”

NOTE: The protein removal program does not require that the GLU or Cl electrodes be removed (unlike decontamination).  The program will clean the waste and OXI modules.

4.
Perform QC:  NOTE:  QC is automatic unless reagents are low or other conditions exist which cancel autocheck.


a.
Core Lab

i.
7-3   (   L1

ii.
3-11 (   L2

iii.
11-7 (   L3 

b.
Fondren/Brown OR Lab

i.
7-3  (   L1 & L2

ii.
3-11(   L3

NOTE:  Instructions are in QC section of General Operating Procedure.

5.
7-3, perform 2 correlations for ABLs 1, 2, 3.  Find 2 full syringes. Send syringes and correlation sheet (see Attachment C) to FOR.  Notify tech @x*1-4700.  The tech(s) in FOR/CORE will run the specimens in 195 uL mode (95uL mode will result in low tHGB results),  type in last four digits of order# (double the last digit) for id – 5 digits,  record the results, and send syringes back to lab in the dumbwaiter.  The ABL tech  in the lab will run, type in the last four digits of order# (double the last digit) for id – 5 digits,  and record results.  They must fall within the limits on correlation sheet.  If  they are not within limits, rerun.  If still out, notify Specialist, Coordinator, or Supervisor.

NOTE:  Correlations will not fall in range if air is not expelled from syringe immediately after Running.

6.
Review data logs for problems in the previous 24 hours (QC, Cal, Activity Logs).

B.
Weekly

1.
Remove both inlet flaps.  Instrument will go into Hold.

2.
Remove the inlet gasket by grabbing it and lifting it upward.

3.
Slide the new/or clean inlet gasket onto the mount and press if firmly into place. Remount inlet flaps.  Press Restart.

4.
Place dirty gasket in beaker (1400 mL hot H2O/1 alconox tablet)

5.
Soak for 4 hours.  Do not soak longer because gasket will be damaged.

6.
Rinse thoroughly in D.I. H2O.

7.
Air dry*.  (*Under no circumstance should cotton swab be used, especially in the syringe cone, as the fibers have been found to clog the inlet probe.)

8.
Place in ABL replacement parts drawer.

C.
Every 20 Days - Watch tutorial prior to maintenance when training.

NOTE: When an ABL membrane is changed, try to use the same lot #.  If the lot # is changed, record the new lot # on the correlation sheet with the # of ABL that it was loaded on.   Run and record 2 correlations prior to reporting patient results whenever a membrane is changed.  They must fall within limits on the correlation sheet prior to reporting patient results.

1.
Replace reference membrane.  Instructions are found in ABL operator’s manual.

D.
Quarterly - Watch tutorial prior to maintenance when training.

NOTE: When an ABL membrane is changed, try to use the same lot #.  If the lot # is changed, record the lot # on the Correlation sheet with the # of the ABL and record 2 correlations prior to reporting patient results.  They must fall within limits on the correlation sheet prior to reporting patient results.

1.
Replace glucose membrane.  Instructions are found in ABL operator’s manual 9-15.  Additional instructions are below:

E. Glucose membrane will take 1 vial of electrolyte solution.  The bubble required is very small.  If the bubble is too big, the instrument will take longer to stabilize and the membrane life will be shorter.

E. Allow instrument to stabilize and calibrate for at least 2 hours before QC and patient correlations are run.  Look at cal data and make sure that the last 2 back-to-back sensitivities for glucose are within 10pa.  If back-to-backs are 10pA, let it stabilize for 1 more hour prior to QC and patient correlations.

E. When back-to-back sensitivities are ok, run L3 QC.  If it is low, wait at least 1 more hour to rerun.  This may take up to 6 hours.  If it takes >6 hours, remembrane following steps 1-3.  When L3 QC is ok, perform and record 3 patient correlations at 100-200, 200-300 and >300.  They must be in limits to report patient samples.  Please put this completed sheet in PM Book.

E. Check dummy electrode in Lac position if there is no Lactate electrode..  If o-ring is missing or damaged, it can cause glucose QC to be low.  You can change entire dummy or the o-ring itself.  You may want to check this prior to remembraning.
.
2.
Replace Lactate membrane.  


a.     Remove membrane box from Surgery room fridge #27.

        b.     Remove old membrane jacket.

        c.  
Rinse electrode with water and shake to remove excess water.

        d.
Remove foil from electrode jacket.

                 Open capsule of electrolyte solution and empty contents into empty            electrode jacket.

E. Press the electrode firmly into the jacket until it clicks into place.

E. Remove the membranes elelctrode from the box and place into measuring chamber.
E. Run and record patient correlations prior to running any patients.

2..
Replace all other membranes.  Instructions are found in ABL operators manual.  ABL operators manual is found in Share Points →Chemistry →Technical Bulletins → ABL.  Calcium membrane replacement instructions have been revised by Radiometer to increase the life of the membranes.  Follow instructions below:


a.
Remove Glucose, Chloride, Lactate (ABL’s 1,3, and 4) and Reference electrodes and replace with dummy electrodes.


b. 
Perform decontamination twice.


c. 
 Perform a cleaning and then perform 1 rinse.  before removing dummy electrodes.  


d.
Change Ca++ membrane.  Swirl electrode with new membrane in ABL rinse solution for 15 seconds and blot with kimwipe  before installing in ABL.

e.  
Install Glucose, Chloride, Lactate,  and Reference electrodes into ABL.


f.
Calibrate (2 pt Cal) at least 3 times.  Ensure that Ca++ drifts are both <0.05.


g.
Run L2 and L3 and verify in Soft before running patient correlations.
3.
Protein remover and tHGB Cal - Instructions in Calibration section of procedure.

4.
Replace fan filter.

E.
As needed - Watch tutorial prior to maintenance when training.

1.
Replace solutions - solution is at 0 level – ABL will alert operator with yellow lightl!

a.
Pull empty bottle off ABL.  Instrument will automatically to into Hold mode.

b.
Remove cap from the new container - log into the new lot sheet if different lot. The new lot # sheets are found in the ABL manual.  Run QC or correlation prior to reporting patients.

c.
Scan the small bar code.  Label bottle with open date, expiration date and tech ID.

d.
Place the new container in position on the analyzer base (label  up) and push the container firmly and completely onto the connector.

e.
Restart the analyzer.

f.
NOTE: Cleaning solution has additional steps.  Cleaning solution is stored at 2-10(C.  It is stable at room temperature on ABL for 2 months  once streptokinase is added.
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                           1. 
 Remove foil from DosiCapZip and unscrew it.

2.  
Turn the DosiCapZip upside down and screw it onto the container again.


Caution:  If the contents of the DosiCapZip or the container have been 


Spilt by accident, both the container and the DosiCapZip should be 


discarded to prevent incorrect concentrations in the solution.

3.
Invert the container at least 20 times to dissolve additive.

4.      Place the container horizontally so that the solution may enter the             DosiCapZip and leave it for 3 minutes.

5. 
Invert the container at least 20 times to fully dissolve the additive.

6.
Unscrew the lid from the new container.

7.
Scan the barcode of the new solution, using the barcode reader.

8.
Push bottle onto analyzer.

9.  
Press Restart and Accept to restart analyzer.


g.  Decontamination




1.  
Open electrode cover.




2.  
Replace Cl-, Ref, Lactate, and Glu electrodes with dummy electrodes.




3.      Perform Decontamination - Menu(Start programs(Auxiliary(




Decontamination(Start.




4.  Perform cleaning and 1 rinse before replacing the dummy electrodes.




5.  Perform Cal1 until cal limits are acceptable.
2.
Replace the CO2 gas cylinder

a.
Touch Analyzer Status.

b.
Touch Reagents ( Tank Replace (picture of gas tank) .

c.
Remove the existing container by turning it counter-clockwise until it becomes free.

d.
Remove the cap covering the valve on the replacement gas cylinder.  Scan the barcode.

e.
Place the gas cylinder valve into position on the socket of the regulator.  Turn the cylinder clockwise, screwing as far as possible using normal force.

f.
Restart the analyzer.

3.
Replace the waste container.

a.
Pull full bottle off ABL (cap immediately).

b.
Empty rinse bottle is recycled for use as a waste container (remove rinse label) or a new waste container can be used (remove cap).

c.
Place replacement container in position on the analyzer and push firmly and completely onto the connector.

4.
Replace paper - watch tutorial for instructions when training.

F.
Twice Annually (February and August)

1.
ABL(Core, FOR, and OPC)/Sysmex HGB(Core, FOR, and OPC) correlations

2.
ABL/Roche instrument electrolyte/glucose/lactate correlations.

         3.      ABL – Core/OPC correlations

4.
Replace inlet gaskets with new ones.

5.
Replace pump tubings - Instructions are found in Operator’s Manual.

REPORTING RESULTS
A.
SOFT is LIS system.

B.
Order tests in SOFT using order entry, if not previously ordered.  Check that patient location is correct. In the FOR, you can notify the unit secretary at X13205 to correct location.  If the location is not corrected quickly, then correct it using order entry (procedure can be found in procedure CSRCOM002 and CSRCOM005).  If location is incorrect, the results will not print to expedite printer (MG3) and will not be available in FOR rooms

C. Order test names are: 

· ABG

· CABG

· VBG

· VO2M

· CVBG   

· KS

· HGBS

· NAS

· ICA, AICA, VICA  

· CLS

· EGWB

· EWB

· ABGCB

· VBGCB

· LACSY
· METHB

· HBCO

D.
Verify results in SOFT Resulting Worklist.  Template is ABL.  If instrument is not interfaced and results must be typed in manually, you must print Instant Report and staple ABL printout to it.  Check for typo’s and place in manually entered box.  These are saved for 2 years.
E.
Call or deliver (FOR) all critical values to the nurse or physician attending the patient.  If FOR rooms cannot view results on screens, it is important to deliver the expedited SOFT report to the rooms.  The instrument printout is not an adequate patient report.

NOTE:  When calling a blood gas, it is always necessary to give the nurse or physician all the parameters of a blood gas and they must always read all parameters back.  The Recheck and Call values are located on a chart in General Procedure Manual, General Operating Procedure for ABL 825, and  on charts available in lab.  Footnote in the chartable footnotes must include name/location of nurse or physician notified, date/time of call, your ID.  Also verify results by having them read back.  If double-checked, please note this in chartable footnote.  

D. File results alphabetically in accordion file provided.  All interfaced results will be boxed and kept for 1 week. Results may be retrieved indefinitely through the SOFT computer.  

All manually enter results are boxed and sent to storage.  They are saved for 2 years.

G.
Occasionally, medications will interfere with oximetry measurements.  The parameters will not have result.  Error will be “oximetry measurement error”.  Footnote “OXI” “Unable to report oximetry results due to interfering substances.  Please submit lavender (EDTA) specimen for analysis on alternative instrument”.

H. If a result cannot be calculated (ex: BE), @FT result and comment “@CNOCALC – Unable to calculate.”

I..
When a test is added to any test previously run on ABL, DO NOT rerun specimen.  2000 patient results are stored in ABL and can be retrieved using "Data Logs" ( "Patient Report Log" ( Sample # (from patient printout) ( ID ( Parameters ( Select test to be added ( Print ( Send.  Check Layout on ID screen.  It must be on Layout 1 to add tests!  The “Layout “ is at the bottom of the screen.  Use the dropdown to change Layout!
J..
Remember:  The lab never makes a determination of ABG/VBG.  If the specimen arrived in the lab <1 hour after draw, is not clotted, has sufficient specimen, and is labeled correctly with the paperwork, it is run (as ordered by floor) and reported.  We do not have the sufficient respiratory information on any patient to make a determination of arterial or venous.  If a nurse or physician calls to say an ABG order was a VBG, you can add a footnote “VBG is suspected.”
K.
Cord Blood Gases: Umbilical vein or artery blood samples can be used to assess newborn acid-base status.  If the newborn is depress, umbilical cord blood gases can help distinguish acute from chronic stress.  

L.
 Results outside of reference range will have single arrow((().  Results outside of critical range will have double arrow ([image: image6.png]E 3 2



).  Results outside of measuring range will have triple arrow([image: image7.png]R



).   If a parameter has a triple arrow, there will be no result because it is out of reportable range.  The keypads have the < and > values for these tests(Na, ICA, K+, Cl, and pCO2).  Most of the results that have triple arrows will have specimen integrity issues, but it is conceivable that a code patient will have a pCO2 >110, so that can be double-checked and reported as >110.  Glucose does not have a keypad, so type @FT in result field and comment  @CWBGLU.
Note:  When pCO2 is >110, the HCO3 and BE cannot be calculated (they are not on the printout at all).  @FT the results and comment @CNOCALC for these 2 tests.  Below is an example of the printout.  
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M.  Results with a ? cannot be reported.  This is an error arising from previous quality control, calibration, or analyzer functioning problem.  You must trouble shoot and perform a CAL 1 prior to rerunning patient sample and reporting any patient results.  In the FOR, if you get a ?, send sample to Core Lab to be run.

Exception is with code blue or samples that cannot be recollected (baby ABG/VBG) or cord blood (ABG/VBG).  If ? is not present on pH, pCO2, pO2, you can report these tests and @FT the other tests in the ABG/VBG.  Comment the @FT tests as “unable to report due to interfering substances” (if double-checked) or “unable to report due to short sample.” (if unable to double-check).

PROCEDURE NOTES
A.
Known Interfering Substances

1.
Halothane (anesthetic)  - Unreliable PO2 results.

2.
Lipid Therapy, protamine sulphate treatment - There may be interference 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.

3.
Turbidity - <1% interference in oximetry measurements

4.
Methylene Blue, HiCN - <1.0% interference in oximetry measurements

5.
Anions: 
Br - (10mmolL) - Erroneously high Cl- results (41 at 110mmo/L)

I- (3mmol/L - Erroneously high Cl- results (30-90 mmo/L)

CIO4- (1.5 mmol/L) - High Cl- results (8-30 mmo/L)

6.
Anticoagulants - Radiometer recommends use of heparin, ONLY!

a.
sodium salts - high Na+ results

b.
sodium fluoride with or without EDTA and oxalate influence Glu results.

c.
sodium fluoride - high Na+ and low Ca2+, Glu results.

d.
Tri sodium citrate influences Na+, K+ and Glu results

7.
Thiocyanic acid (degradation product from treatment with nitroprussid.  Also produced in thiosulphate treatment of cyanide poisoning) - Erroneously high Glu measurements.

8.
Insufficiently stabilized blood, caustic fluids, fluids that precipitate, fluids that affect sensor enzymes.
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ATTACHMENT A
ABL 825

INSTRUMENT OPERATION WITHOUT LAB INTERFACE/Downtime
1.
Follow normal operating procedure for running specimens as outlined in CS105, ABL 825 Operating Procedure.

In addition, if running without a barcode label, type in the whole lab order # including 09/WB, etc  and the patient’s last name, first name and medical record number.

2.
I ABL printout is filed in designated alphabetical folder for easy retrieval of results.

3 Call all critical results as per normal operating procedure.  Record patient’s name, MRN, order #, time/date of collection/location of patient and ordered results on Form Attachment C – Preliminary Report.   These are then faxed to the units and filed.  
Remember to record only the ordered tests on form:
EGWB  - cNa, cK+, cCl-, ctCO2, cGlu (note:  pH and pCO2 are used to calculate tCO2-not reported)
ABG/VBG – pH, pCO2, pO2, sO2, cBase(B)c/cHCO3-

4.
 The instrument printout is not an adequate report and should never leave the lab.

5.
When lab interface becomes operational, individual patient results can be accessed through the patient report log:

(
Data Log

(
Patient Report Log

(
Choose Time/Date or patient’s last name

(
ID

(
SEND to transmit results to the lab interface

(
Verify results as usual.  Comments should be added at this time.
If time restraints do not allow for resending individual patient results, enter results manually into SOFT with all appropriate footnotes.

6.
After all results are verified in the lab computer, print Instant Report if verified manually.  Review and sign as per normal operating procedure.

ATTACHMENT B

SOFT COMMENT CODES COMMONLY USED BY ABL TECHS
@C5  Results double checked.
@C1  Note:  Insufficient specimen to perform routine double-check.
@CRIT  Results called to and read back by __________ (name/location) at __________(date/time) by _________.
@CALL Results called to and read back by__________ (name/location) at __________(date/time) by _________.

@CDCC  Results double-checked.  Results called to and read back by__________ (name/location) at __________(date/time) by _________.
@C70  Specimen received with air bubble in syringe.  Interpret results accordingly.

@C?  Specimen integrity questionable.  Recollect  requested for _________ (tests).  _______________ (name/location) notified by __________(tech ID) at ___________ (date/time).
@CREC  Unable to perform testing.  Specimen is _________.  Recollect requested for __________ (tests).  ________________ (Name/location) notified by _________ (tech ID) at ___________ (time/date).  Credit issued.
@CNH  Specimen is not hemolyzed.  

@C63  Specimen is slightly hemolyzed.  Interpret results accordingly.
@C64  Specimen is moderately hemolyzed.  Interpret results accordingly. (not for K+ - ICA only)
@CWBK Specimen is hemolyzed.  Potassium to follow on alternate specimen.
@CWBGLU Glucose >650 mg/dL.  Notified ________ (name/location) at ________ (date/time).  Result to follow.  By _________(tech ID).
@CK  Preferred specimen is heparinized blood.  Test was run on serum.  Serum K may be 0.1-0.7 mEq/L higher than heparinized blood.
@CNOC  Parameter cannot be calculated. 

ATTACHMENT C
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