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Quality Control Guidelines

CHM.34400 Daily QC - Blood Gas Instruments

— A minimum of one level of quality control for pH, pCO2 and pO2 is analyzed at
least every eight hours of operation when patient specimens are tested, or more
frequently if specified in the manufacturer’s instructions or laboratory procedure,
and when changes occur that may impact patient results.

« CHM.34500 Daily QC - Blood Gas Instruments

—  The control materials for pH, pCO2 and pO2 represent both high and low values
on each day of patient testing.

« (CHM.34600 QC - Blood Gas Instruments

— Atleast one level of quality control material for pH, pCO2 and pO2 is included
each time patient specimens are tested, except for automated instruments that
internally calibrate at least once every 30 minutes of use.

e |SO 15189 section 5.6.1

— Design internal quality control systems that verify attainment of the intended
quality goals

 CLSI document EP23 Laboratory QC Based on Risk Management

—  Establish test method quality requirements based on risk management

Q% instrumantalion
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Measured Analytes [ pe
Analyte Displayed Ranges
pH 6.80to 7.80
pCO, 5to 115mmHg
PO, 0 to 760 mmHg
Na* 100 to 200 mmol/L
K* 0.1 to 20.0 mmol/L
Ca"” 0.10to 5.00 mmol/L
Glu 20 to 500 mg/dL
Lac 0.3to 15.0 mmol/L
Hct 15% to 65%
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Dimensions 44.5x33.0x30.0 cm 45.5x30.5x38.1 cm
Weight 14.2 kg / 1.9 kg 20 kg / 3.6 kg
BG, Hct BG, Hct, Hb, tBili
BG, Lytes(+ CI)
Analyte ’ ’
y BG, Lytes, Het Hct, Hb, tBili
Menu
BG, Lytes, BG, Lytes(+ CI), Glu, Lac,
Glu, Lac, Hct Hct, Hb, tBili
BG/Hct: 135 pL All item: 150 pL
BG/Hct/Lytes: 135 uL CO-Ox: 100 pL
Sample

All item w/o CO-Ox

Volume i i :
All item (capillary): 145 plL (Capillary): 65 pL
All item: 150 pL
A Time To 70 sec (w/o CO-Ox)
85 sec
Results 95 sec (w/ CO-Ox)

1. BG = pH, pCO,, pO,

2. Lytes = Na*, K* and Ca**

3. Hb = tHb, O,Hb, HHb, COHb, MetHb, sO,
4. tBili = PAKs available with or without tBili.
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Critical Care/Aqueous Blood
Gas With Chemisiry

pO, - mm Hg

IL GEM PREMIER 3000 49 59.1 23 38 59 55 64
IL GEM PREMIER 3500 150 594 25 42 59 54 66
IL GEM PREMIER 4000 625 594 2.8 46 29 51 68
IL GEM PREMIER 5000 90 53.8 19 7.2 53 45 85
(2019 CAP AQB)
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Analyte Menu Tests/PAK Onboard Use Life

.. N (weeks)
ZRIEFEEE Z & g
GEM 3500: 21 days o
GEM 4000: 30 days 300 g
RE Y | A %
B AR T g a0 3

Onboard
Use-life

Blood Gas, Hct, tHb, O,Hb, HHb,

MetHb, sO,, Total Bili* BG 30 days

Blood Gas, Electrolytes, Hct, tHb, O_Hb,

HHb, MetHb, s0,, Total Bili* Bé+Lyte / / / / / 30 days

Blood Gas, Electrolytes, Glu, Lac, Hct, tHb,

0,Hb, HHb, MetHb, s0_, Total Bili* v v v v/ v/ 30 days
BG+Lyte+Glu/Lac

Menus with: Creat, BUN, measured tC0, are in development.

GEM Premier Systems with iQM

1 Onboard use-life is 21 days.
* Cartridges available with or without Total Bili.
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Certificate of Traceability and Uncertainty

Product: GEM”™ Premier 4000 Cartridge
Appraach: per 150 17511 with uncerininty expressed with K = 2 {#5% sonfidence)

Amalytes
General approach

Methods amd Maderals

Amalytes are assigned against working calibrators using

validated standing measurement procedures. Working calibrulors

are agsgned wing validated selected measurement procedures

which are based on the following reference methods:

per CLEL na, Cat-A Tor pH asd CL31 no. C3%-A for iCa. Le.,

direct p iometry versus dary standards prepared from:
« phosphabe salls for pH, NIST #1851 & 18611, and

+ calcium carbonate for Ca’™", NIST 8915

p-t:rCl.S[ 105, C21-A & C46-A, i.c., tonomelry at 37°C using

s mixlures asseed fe FO01% versus NIST |

per NIST pub. no. 260-60 {Aug. TE) and 260-63 (May'T9), Le.,

flame photometry versus secondary standards prepared from

| MNol’l & KCL NIST #5919 &_ﬂlﬂ_ﬁ?lﬂ____ _______

[ per NIST pub. pa. 260-67 {nov. T9) and CLSL no, RSL0-F, e, |

coulomeiric-amperometric titration with silver jon versus

mml_ln':_:lanﬂm]& Pltr.‘.'!rl?i_] _fn:n'r'. NIST #9019,

by automsted spectrophotometry!

& glucose: bexokinase mechod per COC no, T7-2330 and CLS1 no.
RA1-A using secondary standard prepared from NIST #4917

& lactate: nio refepence method estahlished for lnciwie. Lectase oxidase
is used with secondary standard prepared from USP cal no. 1614308

pH & Ca™

prO &ply

Mo & KT

| Glucose & Lactawe

1Hili by awtomsaied, modified Jendrassik-Grof using standards
| prepared from NIST #9016
| Hea by centrifugntion using whole blood per CLS1HT-A3 for
establishing correlation. Maintained from ot 1o ot by
cantrolling conductivity by controlling sodium concentration.
tHb per CLE1 1 5-A3 (2000}, Hemiglobipeyanide by Colosimetry
| using CvanMetth standands per CLS] specifications
_ Uneertainty of Measurement af Normal © trations
analyte | pHl | i I_pl::l | Me' | K | Ca™ (%] O |Lx iHb | Bili He |
|_II|:!|_$_~___ dsei il | mmHy | mmHp | mmolil | mmd’L | mmoll nmL_L_m_;_q.L_tng_.ut-_'J:_]_EdL medl. | %
] loos o9 (16 |03 11 [ %] 02 | 403 (a4
D afr 311 /J ?'"/?!;/;(f [

] INCimzin, PRI, RED Ditectar Stan Whartan, ¥P of WW u-x & RA

Rey. 32001
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Traditional QC (Manual or Auto) “

Error automatically detected, corrected

Error undetected and documented immediately
— W—J
Questionable test results Quality-assured test results
Ilj Time 2 hr; llj Time Continuous
ac N @c outT
All results from 8-hour period require review iQM assures quality continuously

iQM reduces error detection time from hours to minutes.'?

o o oo, | N K| G Gw | s | e

iam 3mins 3mins 3mins 17mins 3mins 3 mins 11 mins 6 mins 3 mins

Traditional QC

= = = = = = = = =
(Manual or Auto) z8hrs 28hrs 28hrs  28hrs 28hrs Z28hrs  28hrs 28hrs 28hrs

)

instrumantalian
GEM Premier Systems with iQM wm




Dr. Westgard#2 D HIF T on 2=

HOME "WESTGARD RULES" ESSAYS QC APPLICATIONS LESSONS CLIA & QUALITY DOWNLOADS STORE RESH

HOME ) ESSAYS » TRENDS } A MOMENTOUS HAPPENING - A NEW WAY TO DO QC!

A MOMENTOUS HAPPENING - A NEW WAY TO DO QC! b 9 =

Written by James O. Westgard

A new QC technology has been cleared that replaces the use of traditional external quality controls.

This happened because a manufacturer submited a claim for this new QC technology and provided
the documentation to defend that claim. Read all about it!

Replaces the use of traditional external QC.

JAMES WESTGARD =
FOUNDER s The CLIA standard for QC AdChoices [>
Blog s A momentous happening! Espresso ELN
About Us = Whatis iQM? Electronic Lab
s How does iQM work? Notebook for
Reference Materials R&D. Download
& Resources s How does a manufacturer validate QC performance? your *free* copy
s What performance is expected for QM? nowl!
CALCULATORS : ‘ . R

s How does iIQM performance compare with traditional QC?

QC Tools s References

QC Calculators

(http://www.westgard.com/essay47.htm) 20
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FDA-cleared Intended Use Statement*

4 N

“iQM is an active quality process control program designed to provide
continuous monitoring of the analytical process with real-time,
automatic error detection, automatic correction of the system and

automatic documentation of all corrective actions, replacing the use of

traditional external quality controls.”**

/

* Approved in 2002 for GEM Premier 3000 and again in 2006 for GEM Premier 4000.

** Facilities should follow local, state and federal regulatory guidelines to ensure that a total quality
management system is followed.

EHEFER  BHEEEY B EENEREE - 58
$BIE - WA EBEHIETEIEN - REICERIIIEE -
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Reprinted from POINT OF CARE ' -

Vol. 2 ; INTELLIGENT
0 No. 1 March 2003 QUALITY

jt' .Eg. g"ﬁl:l?’gg?; %‘g’f by Lippincott Williams & Wilkins S AATEMENT
Eﬂ: 7u irﬂ }fé‘? Validation of iQM Active Process
Control Technology

*James O. Wesigard, php, TKevin D. Fallon, pho, and 1Sohrab M&nsouri, PhD

tEA o
:%l:l afd

. GEM iQMH9 (S5 R3-10 88 / 84; QC 8/1\F5
. SigmafBth:EEGEMEIHE S — B R IFH A 4

Statistic Measurement (units)
pH pco, po; Na* K ca” Glucose Lactate Hct %
unit mmHg mmHg mmol/L  mmol/L  mmol/L mg/dL mmol/L
Mean 7.40 32 176 144 3.6 1.16 0 0.0 11
SD 0.002 0.41 1.37 0.90 0.011 0.009 1.4 0.05 0.09
CcV 1.26% 0.78% 0.62% 0.30% 0.77% 2.28% 0.79
Method Sigma* 20.0s 12.2s 12.9s 4.47s 45.9s 11.3s 8.78s 9.66s 20.8s
Quality TEa 0.04 5.0 17.62 4.0 0.50 0.10 0.667 0.45 1.80
Drift Limit** 0.03 3.0 10.0 3.0 0.30 0.06 0.555 0.3 1.0
Average Detection 3 3 3 10 3 3 7 3 3

Time (min)

GEM Premier Systems with iQM
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Software
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o BE }V‘E 34 ﬂﬁl 1:)—’[ <<<
— 3 PCSs (A-C,D) T REMIANEENIT
— PCSFH R ERS EA-REBYAE
- IQMERZEIEPCSIZEEE
° /)IL*EEI:I%J;&_
~ Solution A : 8 4 hrsgl20€18s - 2 point mE - LUEZ,OOZ?F EHERD -
Solution B : & 30 minutessl & E1@E2 - 1 point & - &30 sect=ERIEMHAR
Solution C : 824 hoursE&EmE - I pH & pCO, IHEE - Kclot Bk -
Solution D : 12 hours - &&lsensorE§E -

PC Solution Measurement Assessment Frequency

urs

Used for senSItlwty check on all sensors Eve

* Used to assess sensor senS|t|V|ty and performance

» Used as corrective actions in high frequency after After every sample or
interference every 30 minutes

« All sensor outputs are checked every 30 seconds

D Used to assess sensor sensitivity 12 hours

GEM Premier Systems with iQM
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ENLER AETiaRs
— U UE
- T1EY)
— pH ~ pCO, * pO, EMBIZTE 4

gA B

Clot pattern detected.
QM correction in progress.

=

. on last sample likely due to benzalkonium.

EXEN B IEFE I
A Sensor interference detected for Na+ and Ca++

— RS RS _,
R SR I B L R B =
- EREAEENER
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60

Baseline — — 1
50

N
o
|

Na+ Output (mV)
s
|

Normal
2o Sample PCSB Sample
Normal
10— Sample PCS B PCS B
0 |
48.5 495 50.5

Cartridge Use Life (hour)
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7|( _b EE A/G 18,52 1l 5E Q\/l MANAGEHENT

60

Baseline — — 1
50

N
o
|

Na+ Output (mV)
s
|

N
7

PCS B
(Negative Drift)
10— Sample
with micro-clot
0
48.5 4;5 50.5
Cartridge Use Life (hour)
FZFS SR IV E RN o BEA TlEE IR
—TERNHIET 24 EZER (Negative PCS B drift)
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1( _EEE Ao 18, 5) 2l 1k 5 2

Menu my /PP 03 11718/2013 10:49 m = ’
- Pmmlnﬂ 01=24 [: Tests Days -

View Results

Mixed Venous, Not Validated

(G“‘] 09°05/2002 15:13:24

DATABASE CORAGURATION CARTRIDGE RAGHDSTICS SHUTDOWH

Micro clot detected for:

I < Busy i
Na ', Arterial |

igMon

i 1 ¥ Checking for prezence of interference and micro clots.
IQM correction in progress., iy
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TETUNESY mammes

60

Baseline — — 1

Mitigation
Confirmed

Na+ Output (mV)
s
|

Clot-Bust Rinse
10 Sample

with micro-clot

0 |
48.5 495 50.5

Cartridge Use Life (hour)

IQMARIZ F5 ER 1R TV RUEN 7B LEf Tt
PSSR — HERE MR 5R B BSOS R
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CARDIAC fUNITL 450 28

-
Menu Ready Tests  Days

B Start New Sampie *

1. Select Panel or Select Analytes

é %

ST TS =
Mined

- Venous
Venous ’

EAEAEA g
Maore

EAEAEA =

Arterial ,
—_—
R —8]

'. £

NEONATAL

. ® 3
=l : .| 8

Maore Panels
< J & J
( N
k st SASBEBR 8 5= 7 BE R USRI b — 2 1S
J
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4( ;C EE Ao 1552l 130 5 1

TLE] 11/18/2013 11136

?-‘Enu Hame Rﬂdv @Lﬂlihﬂﬂl"-:tl’.d
iQM Corrective Action Report

Nevember 2013 GEM Premler 4000/ my /PP 03 /888003718

%
>

DatefCart.Lot & Lwent Corractive Action

11/18/2013 11:16:11  Interfersnce Detected After Operatar Notified. Sensor Clearsd
D1Z23456TROA Sample & . Operator: Cutput Adjusted

11/18/2003 11:14:37  copntion A Error-for Na® Sensor Outpul Adjusted Corrected
01234567894

11/18/2013 11:14:36  Micro Clot Detected Sensors Rinsed and Checked  Cleared
O1Z3456THAIA

L

E] page 2 of 7

Close
D -

baaR ORI EAXE | E R MRV @2 B ACSR IR IB LE 1T B 5 (CAR)

I
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TEIUIESD mamrEy

- WMEEANZTEYEREEBRsensor L - EXNEAILIK
R 148 Be 5 B B AR

— Benzalkonium (#1EH) BZEtF =2 EHNa*E iCa
rEa T e

— Thiopental (FffEE]) BZ5t = F1#Na*, K*, pCO,,
K iCa WEEE -
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7|( _EEE nity  LEE1EAERYSensor Z 1L

50

45

PCS B

glormfl Normal Normal
ample Sample Sample

\pcss \ PCS B \

iCa Output (mV)

Baseline

48.5 49.5 50.5
Cartridge Use Life (hour)
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TBIVHERS enaFaEy
50
Sample
with BZK
45
E PCS B
g - /
O
S ; / E
Baseline === —"- - - ==
30 |
48.5 49.5 50.5
Cartridge Use Life (hour)
Rgss =B RN0 ge A T B
—TERNHER - PCS Bis4£1EEH (Positive PCS B drift)
Wy ten
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TETIUIESD eamrey

445 E |
Tests  Days

v my /PP 03 11/1R/2013 10:49 m
Processing 01:24 [0 L35

' @ View Results

Mixed Venous, Not Validated

e -

Interference detected for:

+ + 4 +
Na ,Ca K

on last sample, likely due to
Benzalkonium.
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BT IESE mamFEy

50
PCS B
45
>
E
3 40
5
S
Baseline 350 — - -
30 |
48.5 49.5 50.5
Cartridge Use Life (hour)
IQMARIZIE R 1R T B EN 5 LE 15 T
—IBINPCS BHITIEXREREBAIWEIER
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CARDIAC fUNITL 450 28

-
Menu Ready Tests  Days

B Start New Sampie *

1. Select Panel or Select Analytes

é %

ST TS =
Mined

- Venous
Venous ’

EAEAEA g
Maore

EAEAEA =

Arterial ,
—_—
R —8]

'. £

NEONATAL

. ® 3
=l : .| 8

Maore Panels
< J & J
( N
k st SASBEBR 8 5= 7 BE R USRI b — 2 1S
J
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INTELLIGENT
QuALITY
MANAGEMENT

BT IESE mamFEy

Tests Days

my/PP 03 11/18/201310:36 ~ — 5
Menu | T Q\/I on | ree

Hame Reaﬁ? @f oo bed
iQM Corrective Action Report

Mowember 2013 GEM Premier 4000/my /PP 03 /888003218
F 2
Date fCart.Lot & Event Corrective Action Result
11/18/2013 11:34:15 Temporary sensor érror for Operator notified, Operator acknowledged.
0123456T89A Lac during post-sample iQM
Process,
11/18/2013 11:25:26  Interference Detected After Operator Notified. Sensor Cleared
01234567894 Sample # . Operator: Output Adjusted

TR T
0123456T89A

Solution A Errer for CI° bT b1 T AT,

baaR ORI EAXE | E R MRV @2 B ACSR IR IB LE 1T B 5 (CAR)
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%}J i‘B f MANAGEMENT
=0 B%

IQM Delta Charts QM Delta Chart ezt 1ozmse

Analyzer: GEM 3000 SMN: 23889, Name: Month:Aug 2017
Analyte; pO2 Mominal Target: 175 mmHg PC Soltion: B

’ l HIE# &KX -~ &=/NWK . www
T j:/j 1E —

TRER1E |

- BIXR_LEEDeltalE X _
TEaPRHl - Fn IS .
EA{R %= (imprecision and
bias)

62 62 63 62 62 67 62 B2 99 94 87 70 63 42

True Value

Defects

-6s -55 -4s -3s -2 -1s 0Os 1s 2s 3s 4s 5s 6s

W

GEM Premier Systems with iQM
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3 ——r.:|

1 A N "

LIV A V- Vo — <
Delta Chart - ‘\V'*‘ 1\:&‘7&\”7;‘7)‘\7?‘
FRIRAENmMEETE N 8% L-J ChartiRZEEEHR
Delta value = = HI#5 R—F8HA1E

IQM Delta Chart pO2 PC Solution: B 091212017 13:29:56 NTﬂgigﬂ'”tﬁ

-

Analyzer: GEM 3000 S/N: 23889, Name: Month:Aug 2017 . Mean

Analyte: pO2 Mominal Target: 175 mmHg PC Solution: B

N= 67 7399 98 89 63 62 65 62 81 6362526362625362626?6232999487?'!]‘$ EQ/?E
TEa1w

mmHyg |

4
L 4

HHHHH

g

; 4 56 7 8 9 1011121314 1516 17 18 19 20 242223 24 25 26 27 28 29 30 31
BRE
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Delta Chart (cem 4000)

FHIF A= mEEEN - 8% L-J ChatiRzEER &
Delta value = = HIzAR—FEHAE

Mo, of Points

* pO2 PC Solution: B __ I”'ﬂ“ :

g8 120 Mean.

TEa Max 10 =
| QQ?JL REUR
; ELY
f a0 103 145 _85__?9_
B0 7l 68 68 67 14 70
4 S HEES o B B I EE L
-B N o
TEa ["™
K [E/Target value

NN

6 27 2§ 29 20
]
150

al, 2 3 4 5 B 7 B 9 10 11 12 fi3 14 1 16 17 1B 19 20 21 22 23 24 15
Cart. Lot #:
Target Value: 181
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IQM Corrective Action Reports

« HHEBEANTERR - IRENRIFB IEFEMEA A (EfE Mt 45 3R
- %EME;*F_EHTﬁ:HQ i ]
— BEBIE1TEIHE (Corrective Action Report)

my/PP 03 u.nw?nt:{ 11:36 35 = = = =

venu | B eady on o o | LF3 M iQM Corrective Action Report 12/22/2008 10:59:35

iQM Corrective Action Report Other
Months 11,13 Exit
November 2013 GEM Premier 4000/ my /PP 03/888003218
0 ' Analyzer: GEM J000, S/ 17607, Hame: Manth: Jul 2002
Date fCart.Lot & Event: Corrective Action Result "am” |R||wl z“nl ﬂmlll AR S WG S
11/18/2013 11:34:15 Temporary sensor eérror for Operator notified, Operator acknowledged. MP’ m =4z
01234567894 Lac during post-sample iQM Mo of Solution B Adjustiments - 6
process,

0772072002 079039 CArtroye Lot Na.: 213966
Interference Detected Afler Sampiex 30,

11/18/2013 11:25:26  Interference Detected After Operator Notified. Sensor Cleared P erator
0123456 7ROA Sample & . Operator: Output Adjusted 0 “onmz
Operator Notifiesd. Sensor Output Adusted.
Cearnd
11/18/2013 11:18:31  gojution A Error for €l Sensor Output Adjusted Corrected 077202002 06:44:05 Cartridge Lot He.: 213966
0123435676894 VP Error for Het. Operator HORMOZ
Repeated CV&
Corvected

07082002 18:29:40 Cartndge Lot Ne.: 213966 —

g
/j Ho. of Solution B Sdjustments = 0

DINTRI0Z 23174 Cartnidge Lot Ne.: 713266 : /

GEM Premier Systems with iQM




GEM Premier System 734772
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Figure 1-1 GEM Premier 3500 Analyzer

System Components
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(4) serial Communication Ports (3)
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(6) 9vdc Power Out
(7) USB Ports (3)

(3) Power Switch

(9) Ground Lug

(1 0) External Power
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Figure 1-2 GEM Premier 3500 PAK Cartridge
Barcode

Sampling
Area
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DATABASE CONFIGURATION CARTRIDGE
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Figure 2-1 Paper Installation
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Results out-of-range
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GEMweb Plus
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Information
Control
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Control
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R O O Open connectivity includes IL and non-IL instruments.
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GEMweb Plus®®
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GEMweb Plus®®
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