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Mass Spec Terms To Know

>

Analyte - compound or drug to be identified and/or quantitated by Mass
spectrometry

IS - Internal Standard

» Chemically similar to analyte of interest. Used to help quantitate amount of analyte in a
particular sample.

Peak - Liquid chromatographic mass spectrometric set of data points used In part,
to define a particular analyte of a specific mass

» Transitions are a set different mass spectrometric peaks, when combined, define the
same analyte of interest

Retention Time - the time it takes for a sample to enter the liquid chromatogram
and exit into the mass spectrometer.

AMR - Analytical Measurement Range

» Undiluted linear range of the assay for a given analyte.



Why Have An Automated Data Review
Process For LC-MS/MS?

» Improve Efficiency (time)
» Reduce Errors

» Standardize Processes
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Why Have An Automated Data Review
Process For LC-MS/MS?

» Improve Efficiency (time)

Because there are so
many data elements
to manually review!

» Reduce Errors

» Standardize Processes




How Many Data Elements Need Manual Review In
A Typical Mass Spectrometry Assay?
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A Typical Mass Spectrometry Assay?

HO. O
d “ Quantifier ‘ ‘
. N~cH;, :
HOY N f\
gATCH - !, ) x @wig )

Internal
U Standard |
;\,\ ‘‘‘‘‘‘‘‘‘‘‘
40 Samples 10 Analytes 3 Peaks Per 9 Data Elements

Per Batch Per Sample Analyte Per Peak



How Many Data Elements Need Manual Review In
A Typical Mass Spectrometry Assay?

BATCH =10,800 Data Elements To
Manually Review!!!



We Want To Filter The Jumble Of Data




To Focus On Only The Bad Datal!

-
7

Isolate and Focus




We Want To Bypass This
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But Capture This

Intensity
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This Is Where A Rules Engine Can
Mitigate Manual Data Review

Rule-Applied Data
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Where We Started With DI

» Built rules based on static parameters

» Different for each assay
» Different for each analyte

» Can not change over time




But...It Gets Complicated...

» LC-MS/MS assays are dynamic processes

» Data elements change and trend over time

» Rules with static values may/will eventually fail

» Requires constant monitoring and maintenance




Example Of This Dynamic Process Is
Retention Time

» For Morphine

» A static rule is written

» If the morphine Internal Standard Retention Time is greater or less
than 0.05 minutes from 3.08 minutes, then flag the result as an
outlier




Morphine Internal Standard Peak At Time
Of Rule Build

3.08 Minutes




3 months later...Column Is Replaced

3.08 Minutes :______________________________________ 3.02 Minutes
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3 months later...Column Is Replaced

All samples containing
Morphine IS now fail that rule

3.08 Minutes ...................................... 3.02 Minutes |

Retention
Time Shift

———>

Intensity
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What Could Be Used To Generate
Dynamic Rules?

» Calibrators! Because they calibrate more than just the value!

» Therefore the calibrators are intrinsically dynamic!




What Could Be Used To Generate
Dynamic Rules?

» Calibrators! Because they calibrate more than just the value!

» Therefore the calibrators are intrinsically dynamic!

We can capitalize on that!
By averaging calibrator data elements!!




The Simple Workflow The End-User Sees
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Our To-Do List

‘Create a Report Template to send data elements to DI

Create a DI driver which can average data elements from calibrators

Have DI Driver place each calibrator data element average under
each patient sample

Write and apply rules to patient samples




What Is A Report Template??

<Analyte

PeakName="" Analyte Peak Name  PeakName |~

PeakArea="| Analyte Peak Area PegkArea |~

PeakHeight="1 Analyte Peak Height PeakHeight | |~

Concentration=""| Analyte Concentration Concentration | ™

Calculated Concentration="/ Calculated Concentration | Calculated Concentration| ™
MRMA reaRatio="| CUSTOM MRM Area Ratio  MRMA reaRatio| ™
RetentionTime=" Analyte Retention Time [RT| ™

QutlierR easons=" CUSTOM Qutlier Reasons I[Dut]ierReasonsD"

SignalToNoise="| Analyte Signal To Noise | SignalToNoise | ™
RelativeRetentionTime=" Calculated Relative Retention Time | RelativeRetentionTime | |~
Expected MRMA reaRatio=" CUSTOM Expected Ratio |Expected MRMAreaRatio| ™
RecordModified="| RunScrit RecordModified | ™

=

</Analyte>




Our To-Do List

Create a Report Template to send data elements to DI J

Create a DI driver which can average data elements from calibrators

Have DI Driver list each calibrator data element average under
each patient sample

Write and apply rules to patient samples




What Exactly Is A Driver?

» Part of DI Middleware

» Receives Data Elements

» Organizes Data Elements

» Applies Rules to Data Elements

» Flags Outlier Data Elements




What Makes This Driver Special?

» OP CAL 1 » OP CAL 2
» Morphine » Morphine
» Value 5 ng/mL » Value 10 ng/mL
» IS Retention Time 3.08 » IS Retention Time 3.07
» OP CAL3 » OP CAL 4
» Morphine » Morphine
» Value 50 ng/mL » Value 100 ng/mL

» IS Retention Time 3.06 » IS Retention Time 3.07
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What Makes This Driver Special?

» Patient 1

» Morphine
» Value 56 ng/mL
» IS Retention Time 3.15
» Average Calibrator IS Retention time 3.07

» Patient 2

» Morphine
» Value 582 ng/mL
» IS Retention Time 3.07
» Average Calibrator IS Retention time 3.07
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What Makes This Driver Special?

» Patient 1

» Morphine
» Value 56 ng/mL
» IS Retention Time 3.15

> Average Calibrator IS Retention time 3.07

» Patient 2

» Morphine
» Value 582 ng/mL
» IS Retention Time 3.07

» Average Calibrator IS Retention time 3.07




Our To-Do List

Create a Report Template to send data elements to DI J

Create a DI driver which can average data elements from calibrators/

Have DI Driver place each calibrator data element average under /
each patient sample

Write and apply rules to patient samples




An Example Dynamic Rule We Wrote

» Internal Standard Retention Time for Morphine:

» |If the morphine Internal Standard Retention Time is greater
or less than 0.05 minutes of the average of the calibrators
for morphine, then flag the result as an outlier

» 30 rules in total...and growing!




What Does This Workflow Now Look Like?
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What Does This Workflow Now Look Lkeﬂ
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What Does This Workflow Now Look Like?

May require re-integration,
re-injection or re-extraction
of sample

r--




What Does This Workflow Now Look Lkeﬂ
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How Does A Bench Tech See A Result
Held For Review?

JSyslem Configuration Diagnostics Security Specimen Management 55R DC SR MM MA Laboratory Intelligence Reports Window Help

m Specimen Management Work... X | Status Display

Specimen Worksheet o x Test Worksheet
Patient ID  |Position |Rack First Result to IM DatefTime » 7 Test Code « Result Error Code(s)
P18 18 Not calculat... |5/18/2018 6:21:52 AM » OP Noroxycodone 1 791.60 ,DIL
P19 19 Not calculat... |5/18/2018 6:21:55 AM OP Noroxycodone 2 763.06
P21 21 Not calculat... |5/18/2018 6:22:02 AM
P22 22 Not calculat... |5/18/2018 6:22:05 AM
P23 23 Not calculat... |5/18/2018 6:22:08 AM

> P24 24 Not calculat... |5/18/2018 6:22:12 AM M

P25 25 Not calculat... |5/18/2018 6:22:15 AM
P26 26 Not calculat... |5/18/2018 6:22:18 AM
P27 27 Not calculat... |5/18/2018 6:22:22 AM
P28 28 Not calculat... |5/18/2018 6:22:25 AM
P29 29 Not calculat... |5/18/2018 6:22:28 AM
P30 30 Not calculat... |5/18/2018 6:22:32 AM
P31 31 Not calculat... |5/18/2018 6:22:35 AM
P32 32 Not calculat... |5/18/2018 6:22:39 AM
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How Does A Bench Tech See A Result
Held For Review?
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Then What?
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How Does Visual Peak Review Translate
Into DI Rule Flags?




Example 1: How Do Very High Drug
Samples Behave?

» 67 y/ofemale
» Prescribed Oxycontin (oxycodone 10 mg/12hr) for pain

» Patient was positive for oxycodone and noroxycodone




Example 1: This Is What Flags Were

Observed

JSystem Configuration Diagnostics Security Specimen Management S5R DC SR MM MA Laboratory Intelligence Reports Window Help

Spedmen Management Work... X | Status Display

B X TestWorksheet

|Test Code / Result |Error Codels)
OP Noroxycodone 1 4743.08 SAT, DIL, PW High
OP Noroxycodone 2 5461.44 SAT, PW High
OP Oxycodone 1 7534.99 SAT,DIL, IS PA Low, IS PH Low
OP Oxycodone 2 7779.68 SAT

] ESpecimenkaShee’(

Specimen D |Patient ID |Position |Rack First Resultto IM C
10612401A P10 10 Not calculat... |5/18/2018 8:25:3
10612959A P11 11 Not calculat... |5/18/2018 8:25:4
106151728 P12 12 Not calculat... |5/18/2018 8:25:4
106143254 P13 13 Not calculat... 5/18/2018 8:25:4
10603041A P14 14 Not calculat... |5/18/2018 8:25:5
1061426048 P15 15 Not calculat... |5/18/2018 8:25:5
10607833A P16 16 Not calculat... |5/18/2018 8:25:5
SLOsnEoe0s ois 12 Mot oaloudal _EUSIR01.0 0260

P 10613019A P19 19 Not calculat... 5/18/2018 8:26:0
UDUS7d0A~ [FZ1 Z1 ot calcUiar. .. [of I5f2018 8201
10610034A P22 22 Not calculat... |5/18/2018 8:26:2
10606777A P23 23 Not calculat... |5/18/2018 8:26:2
10611194A P24 24 Not calculat... |5/18/2018 8:26:2
10614066A P25 25 Not calculat... |5/18/2018 8:26:3
10613584A  |P26 26 Not caleulat... | 518/2018 8:26:3 |
10613710A |P27 27 Not caleulat... | 5/18/2018 8:26:3




Example 1: What A Normal
Noroxycodone 1 Peak Looks Like

Noroxycodone 1
quantitation at around
450 ng/mL




Example 1: What This Patient’s
Noroxycodone 1 Peak Looked Like




Example 1: These Are The Flags

12,71

Saturation 1
il Flag;_>

5k | Dilution Flag
. >500 ng/mL
§ |
- Peak Width

Jeb

| High Flag




Example 1: Need To Use Dilution Values

» We co-extracted a 20-fold dilution
» We rejected the “over the AMR” values

» The 20-fold diluted noroxycodone values had no errors and were already in
the LIS waiting for reporting




Example 2: How Much Hydromorphone
do we really have?

» 42 y/o male
» Prescribed MS Contin (Morphine) at 30 mg daily for pain
» Patient had a positive confirmation (>500 ng/mL) for morphine

» Patient also had a questionable hydromorphone around 500 ng/mL




Example 2: This Is A Problem!

» Hydromorphone can be seen as a minor metabolite in morphine use
» Aresult of 500 ng/mL however, suggests co-use of hydromorphone

» The amount of hydromorphone can mean the difference between drug
compliance and non-compliance




Example 2: What A Normal Hydromorphone 1
Peak At 500 ng/mL Looks Like

fOP Cal 4- 0P Hydromorphone 1 (Standard) 286.1 / 185.1 - D:\nalyst ...
Mrea: 49866, Height: 1.913=6, RT: 2.2204 min
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Example 2: This Is What The Patient’s
Hydromorphone 1 Peak Looked Like

OF Cal 4 - OP Hydromerphone 1 (Standard) 286.1/185.1 - D:\Analyst.. | 107071584 - OP Hydromorphone 1 (Unknown) 286.1/ 185.1 - D:\Anal...
Area: 4986e6, Height: 1.913=6, RT: 2.2204 min Area: 1.812ed, Height: 8.925e3, RT: 2.2652 min
1.9¢6 -
1.8e6 -
1726 et 1
1,626 Bed |
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5 1om] 3
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4.0e5 2e4
3.05 -
2.0e5 - 1ed
1.0e5 /\
0.0e0 L — . ot : 0e0 1 : : : :
20 21 2% 2 24 20 21 2% a4 24
Time, min Time, min




Example 2: This Is What The Patient’s
Hydromorphone 1 Peak Looked Like

OP Cal 4 - OP Hydromorphone 1 (Standard) 236.1/ 185.1 - D:\dnalyst...  [10707159A - OP Hydromerphone 1 (Unknown) 286.1/185.1 - Di\Anal ..
Area: 4986e6, Height: 1.913=6, RT: 2.2204 min Area: 1.812ed, Height: 8.925e3, RT: 2.2652 min
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1.8¢5

1.7e6 et 1

e et Does not look

126 ] cot | ng/mL
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il 1.0e6 + Fed
£ 90e5] E peak!
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Example 2: These Are What Flags Were
Observed

JSystem Configuration Diagnostics Security Specimen Management 5SR DC 5R MM MA Laboratory Intelligence Reports Window Help
Specimen Management Work... XI
i i (5] S B 38 Tox2 [~ &zui%%ﬁ a::i!E X
£ 1, Click here to see alist of warnings...» &
Specimen Worksheet x Test Worksheet
Specimen |0 |Patient D |Position |Rack First Result to |M Dat Test Code - Result Error Code(s}
10612401A P10 10 Not calculat... |5/18/2018 8:25:38. | *|OP Hydromorphone 1 581.34 , DIL, IS PA Low, IS PH Low, RRT
10612959A P11 11 Not calculat... |5/18{2018 8:25:41, OP Hydromorphone 2 568.43 RRT
10607388A P18 18 Not calculat... |5/18/2018 8:26.06.
10613012A P19 19 Not calculat... 5/18f2018 8:26:09,
1065037404 P21 21 Not calculat... 5/18/2018 8:26:16,
ANINOATNA [m¥als] no Mlotoaloulad o EI0I2010 0.00.CC
H10707159A |P33 33 Not calculat... 5/18/2018 8:26:58
TU/U4450A Ha4 34 Not calculat. .. of 162018 8.2 U2,
10706451A P35 35 Not caleulat... 5/18/2018 8:27:.05,
10614656A P37 37 Not calculat... |518f2018 8:27:12,
10606334A P38 38 Not calculat... |518f2018 8:27:15,
10612401A  P10X20 |40 Not calculat... |5/18/2018 8:27:19.,
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Example 2: This Is What A Normal
Hydromorphone IS Looks Like

06135844 - OF Hydromorphone d3 (Unknown) 2850/ 185.1 - D\Ana. ..
ea; 1.553e6, Height: 6.011e5, RT: 2.2055 min
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Example 2: This Is What This Patient’s
Hydromorphone IS Looked Like

106135844 - OP Hydromorphone d3 (Unknown) 289.0/ 185.1 - D:\Ana... | 107071584 - OP Hydromerpheone d3 (Unknown) 283.0/ 185.1 - D:\An...

Area: 1.583e6, Height 5.011e5, RT: 2.2055 min Area: 7.712e3, Height: 4 3583, RT: 2.1871 min
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Example 2: These Are The Flags

107071554 - OP Hydromorphone d3 (Unknown) 285.0/ 185.1 - D\&n. .
Area: 7.712e3, Height: 43553, BT: 2.1871 min
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Example 2: After Re-integration of IS

» All flags disappeared
» Re-calculated sample value went from 500 ng/mL to 7 ng/mL
» That is less than our cutoff of 10 ng/mL

» Results align with patient’s medication list




Example 3: Is There Noroxycodone?

» 32y/omale
» Prescribed Norco (hydrocodone 10 mg/day) for pain

» Hydrocodone was confirmed positive

» There was also a questionable noroxycodone quantitation of around 70 ng/mL

» Is there a compliance issue??




Example 3: These Are What Flags Were
Observed

J System Configuration Diagnostics Security Specimen Management 55R DC SR MM MA Laboratory Intelligence Reports Window Help

[ Specimen Management Work... x |[[f] Status Display

[ oo gt ow fomst mon mep

H=A R AP N j XL
1 Specimen Worksheet Test Worksheet
Specimen D Patient 1D |Position |Rack First Resultto IM C * Test Code » Fesult Error Code(s)
10612959A P11 1 Not calculat... |518/2018 8:25:4— | |*|OP Norhydrocodone 1 1060.92 ,DIL
1081517248 P12 12 Not calculat... |5/18/2018 8:25:4 _|OP Norhvdrocodons 2 10329 18
10614325A P13 13 Not calculat... 5}"1 8.‘"2018 8:25:4 ] OF Noroxycodone 1 7358 , IR, TIT2RT
10603041A P14 14 Not caleulat... |5/18/2018 8:25:5 OP Noroxycodone 2 5305 RRT
10614260A P15 15 Not calculat... |5/18/2018 8:25:5 : .
10607833A P16 16 Not calculat... |5/18/2018 8:25:5
10607388A P18 18 Not calculat... |5/18/2018 8:26:0
10613019A P19 19 Not calculat... |518{2018 8:26:0
10503740A P21 21 Naot calculat... |518/2018 8:26:1
106100344 P22 22 Naot calculat... |5/18{2018 8:26:2
10606777A P23 23 Not caleulat... |5/18/2018 8:26.2
10611194A P24 24 Not caleulat... |5/18/2018 8:26.2
10614066A P25 25 Not caleulat... |5/18/2018 8:26:3
10613584A P26 26 Not calculat... |5/18/2018 8:26:3
10613710A P27 27 Not calculat... |5/18/2018 8:26:3
10609475A P28 28 Not calculat... 5/18/2018 8:26:4
106106574 P29 29 Not calculal... |5/18/2018 8:26:4
10712176A |P30 30 Not calculat... |5/18{2018 8:26:4
10710704A [P 31 Naot calculat... |5/18{2018 8:26:5
10700472A P32 32 Not caleulat... |5/18/2018 8:26.:5
107071569A P33 33 Not caleulat... |5/18/2018 8:26:5
T e o5 Nersaicma GRS L2
” P 10706451A P35 35 Not calculat... 5182018 8:27.0

o T4000A  Frar a7 NOUCAICuial.. | igedia a.ci. 1
10606334A P38 38 Not calculat... |5/18/2018 8:27:1
10612401A  |P10X20 |40 Not calculat... |518{2018 8:27:1




Example 3: This Is What A Normal
Noroxycodone 2 Peak Looks Like

+ @ 10614066A - OP Noroxycodone 2 (Unknown) 302.1/1871-D_.
Area: 2. 038eb, Height: 77665, RT: 27079 min

sk {




Example 3: This Is What This Patient’s
Noroxycodone 2 Peak Looked Like

+ @ 10614066A - OF Noroxycodone 2 (Unknown) 302.1/1871-D... |+ & 10706451A- OP Noroxycodone 2 (Unknown) 302.1/187.1- D-.
Area: 2.038e6, Height: 7_766e5, RT: 2. 7079 min Area: 4 205e5. Height: 1.283e5 RT: 2.6641 min
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Example 3: These Are The Flags

+ @ 10706451A- OP Noroxycodone 2 (Unknown) 302.1/7187.1- D
Area: 4 205e5,. Height: 1.283e5, HT: 2.6641 min
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Example 3: Not Noroxycodone

» Sample was confirmed negative for noroxycodone

» Results align with patient’s medication list




Example 4: The Subtle Art Of Peak
Review

» 58 y/o male

» Prescribed Percocet(oxycodone 10 mg/day)

» Positive confirmed oxycodone and noroxycodone

» Also had a questionably positive codeine at around 25 ng/mL

» Is there codeine in this sample??




Example 4: Here Is A Set Of Patient
Samples With Potential Codeine Peaks

0P Cal 4 - OF Codeine 1 (Standard) 300.1/152.2 - D:\Analyst ... 106121274 - OP Codeine 1 (Unknown) 300.1 /1522 - D\Anal... 106073884 - OF Codeine 1 (Unknown) 300.1/152.2 - D\Anal... 106123344 - OF Codeine 1 (Unknown) 300.1/ 1522 - D\Anal...
Area: 10217, Height: 3.913e6, RT: 2.732% min Area: 2 943eh, Height: 1.142eh, RT: 2. 7430 min Area: 1.755eh, Height: 7.120e4, RT: 2. 8123 min Area: 5.178eb, Height: 2 008e6, RT: 2 7383 min
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Example 4: Can You Figure Out Which
Sample Has A Problem?

0P Cal 4 - OF Codeine 1 (Standard) 300.1/152.2 - D:\Analyst ... 106121274 - OP Codeine 1 (Unknown) 300.1 /1522 - D\Anal... 106073884 - OF Codeine 1 (Unknown) 300.1/152.2 - D\Anal... 106123344 - OF Codeine 1 (Unknown) 300.1/ 1522 - D\Anal...
Area: 10217, Height: 3.913e6, RT: 2.732% min Area: 2 943eh, Height: 1.142eh, RT: 2. 7430 min Area: 1.755eh, Height: 7.120e4, RT: 2. 8123 min Area: 5.178eb, Height: 2 008e6, RT: 2 7383 min
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Example 4: This Patient Sample Has a

Relative Retention Time

RRT

Error

OP Cal 4 - OF Codeine 1 (Standard) 300.1/152.2 - D:\Analyst ...

Area: 10217, Height: 3.913e6, RT: 2.732% min

Intensity
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106121274 - OF Codeine 1 (Unknown) 300.1 /152 2 - D:\Anal |
Area: 2 943eh, Height: 1.142eh, RT: 2. 7430 min
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106073884 - OF Codeine 1 (Unknown) 300.1/152.2 - D:\Anal...
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Example 4: Here Are The Flags In DI

JSystem Configuration Diagnostics Security Specimen Management 558 DC SR MM MA Laboratory Intelligence Reports Window Help

Specimﬂl Management Work... X

Specimen Worksheet X Test Worksheet

Specimen 1D |Patient ID |Position |Rack First Resultto IM C* |_ Lect Cad Eocult Erorodefed

10615172A  |P12 12 Not caleulat... |5/18/2018 8:25:4 [*|OP Codeine 1 23.02 .RRT

10614325A P13 13 Not caleulat... |5/18/2018 8:25:4 OP Codeine 2 2770 .RRT

06142004 P15 15 Netealoual. §ig20iozsg | || Neroveedenel  S41810 SAT.DL PW High
ot calculat... 25 -

10e070008_nas 1 Mot saloulat o EA0I010. 00E.E OP Noroxycodone 2 5488.27 SAT, PW High

10607388A |P18 18 Not caleulat... 5/18/2018 8:26:0-ﬂ|

ToeTI0TEAT i (5] NOotcalcuiar.. |of 16f2U16 6.20.0

10503740A P21 21 Not calculat... 5/18/2018 8:26:1

10610034A  |P22 22 Not caleulat... |5/18/2018 8:26:2

10606777A  |P23 23 Not caleulat... |5/18/2018 8:26:2

10811194A P24 24 Not calculat... 5/18/2018 8:26:2

1NR1ANRRA D28 25 Nt Anlrailat  [RHRI2012 R-2R-2




Example 4: These Are The Flags

106073884 - OP Codeine 1 (Unknown) 300.1 /152 2 - DMAnalyst Data. ..
Area: 1.75beb, Height: 7.120e4, RT: 2.8123 min
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Example 4: Not Codeine

» The only give away is the Relative Retention Time Flag

» Techs in my lab are trained to visually see that subtle difference in RRT for
codeine

» Now they do not have to

» Codeine was confirmed negative.




How Are We Validating?

» Made all rules fire at least once
» Not an easy task!

» Tried combinations of rule firing

» Analyzed multiple production patient batches both
manually and by DI

» Compared results and time




These Are The Goals

» Improve Efficiency (time)

» Reduce Errors

» Standardize Processes




The Data

» Typical batches take about 2.5 hours to manually review

» A Real Opiate Batch with 37 patients was analyzed on
1/15/2018

» Batch Reviewed both:
» Manually
» Auto Data Review




Total of 999 Peaks to be reviewed
1200

1000

800

600

400

200

[
950 "good" peaks 49 "bad" peaks

» Both manual and auto data review found the exact same
49 “bad” peaks

» Estimated time to review cut by 50 %

» Anticipated time to review will be only 20% of manual
review.




Questions? Caveats?

» Is this solution in production in your lab?
» Is this a “plug and play” solution?

» What is next?




More To Come! | Promise!

Alec Saitman, PhD DABCC (CC, TC)
Director, Toxicology and Special Chemistry
Providence Regional Laboratories
alec.saitman®@providence.org




Supplementary Slides




The driver initializes data collection by identifying an
Initializing Sample Name or ISN

We use the blank sample at the start of the batch
called “Blank”

___SamplcName SamplelD | Sample Type | Acquisition Date & Time| it Component Name Outlier Reasons | o Actual
Blank Double Blank | 12/31/2017 35226 PM | 1.00 OP Morphine 1 /A
'EHMH'E—I Blank 12312017 359.53PM | 1.00 OP Morphine 1 N/
OP Cal 1 Standard 12312017 406:03PM | 1.00 OP Morphine 1 5.00
OP Cal 2 Standard 12312017 41210PM | 1.00 OP Morphine 1 20.00
0P Cal 2 Standard 12312017 41821PM | 1.00 OP Morphine 1 100.00
OP Cal4 Standard 12312017 42431PM | 1.00 OP Morphine 1 500.00
Blank + 1S Blank 12312017 430:40PM | 1.00 OF Morphine 1 N/A
9709 QC1(10ngml)  Quality Control  12731/2017 4:43:02PM | 1.00 OF Morphine 1 10.00
3710 QC2(200ng/ml) | Quality Control | 12731/2017 4:43:12PM | 1.00 OF Morphine 1 199.00
Blank + 1S Blank 12312017 45521PM | 1.00 OF Morphine 1 N/A
364031294 P10 Unknown 12312017 5:01:32PM | 1.00 OP Morphine 1 N/A
364031204 P11 Unknown 12312017 5:07:42PM | 1.00 OP Morphine 1 N/A
363080284 P12 Unknown 12312017 51352 PM | 1.00 OP Morphine 1 N/A




The driver organizes the different analyte components by th
Test Prefix or TP

The example for the morphine test name is “OP Morphine”

All test names with the prefix “OP Morphine” are organized und
that test name

*OP Morphine 1 is a different test component than OP Morphine 2

Sample Name SamplelD | Sample Type | Acquisition Date & Time| it Component Name Outlier Reasons | o Actual Area ISArea | Height

Blank Double Blank | 12/31/2017 35226 PM | 1.00 OP Morphine 1 /A NIA 61020 | NA /A

Blank + 1S Blank 12312017 359.53PM | 1.00 OP Morphine 1 N/A N/A 106166 NAA N/A 135
OP Cal 1 Standard 12312017 406:03PM | 1.00 OP Morphine 1 5.00 5147e4 | 4411e5 | 210604 | 198 195
OP Cal 2 Standard 12312017 41210PM | 1.00 OP Morphine 1 20.00 218465 43785 | 86724 | 197 154
0P Cal 2 Standard 12312017 41821PM | 1.00 OP Morphine 1 100.00 1167e6 | 4685¢5 | 47685 | 198 195
OP Cal4 Standard 12312017 42431PM | 1.00 OP Morphine 1 500.00 5434c6  4606e5 | 21686 | 197 195
Blank + 1S Blank 12312017 430:40PM | 1.00 OP Morphine 1 N/A N/A 10846 NA N/A 194
9709 QC1(10ngml)  Quality Control  12731/2017 4:43:02PM | 1.00 OF Morphine 1 10.00 1212¢5 | 5.145¢5 | 4.862e4 | 197 154
3710 QC2(200ng/ml) | Quality Control | 12731/2017 4:43:12PM | 1.00 OF Morphine 1 199.00 2354c6  5006e5 | 9.375¢5 | 197 195
Blank + 1S Blank 12312017 45521PM | 1.00 OP Morphine 1 N/A N/A 112466 NAA N/A 135
364031294 P10 Unknown 12312017 5:01:32PM | 1.00 OP Morphine 1 N/A NiA 18685 | NIA N/A 158
364031204 P11 Unknown 12312017 5:07:42PM | 1.00 OP Morphine 1 N/A NiA 184085 | NIA N/A 158
363080284 P12 Unknown 12312017 51352 PM | 1.00 OP Morphine 1 N/A NiA 2964e5 | NA




The driver then looks for all calibrators which are specified
calibrator type prefix or CTP

This example would be for opiates “OP CAL”

All sample names with the prefix “OP CAL” are identified as
calibrators

Sample Name SamplelD | Sample Type | Acquisition Date & Time| it Component Name Outlier Reasons | o Actual
Blank Double Blank | 12/31/2017 35226 PM | 1.00 OP Morphine 1 /A
TR Blank 12312017 359.53PM | 1.00 OP Morphine 1 N/
OP Cal 1 Standard 12312017 406:03PM | 1.00 OP Morphine 1 5.00
OP Cal 2 Standard 12312017 41210PM | 1.00 OP Morphine 1 20.00
0P Cal 2 Standard 12312017 41821PM | 1.00 OP Morphine 1 100.00
OP Cal4 Standard 12312017 42431PM | 1.00 OP Morphine 1 500.00
Blank + IS Blank 12312017 430:40PM | 1.00 OF Morphine 1 N/A
9709 QC1(10ngml)  Quality Control  12731/2017 4:43:02PM | 1.00 OF Morphine 1 10.00
3710 QC2(200ng/ml) | Quality Control | 12731/2017 4:43:12PM | 1.00 OF Morphine 1 199.00
Blank + 1S Blank 12312017 45521PM | 1.00 OF Morphine 1 N/A
364031294 P10 Unknown 12312017 5:01:32PM | 1.00 OP Morphine 1 N/A
364031204 P11 Unknown 12312017 5:07:42PM | 1.00 OP Morphine 1 N/A
363080284 P12 Unknown 12312017 51352 PM | 1.00 OP Morphine 1 N/A




Test elements which are delivered to the driver by the repo

can be:

Selected for further calculations

Sample Name SamplelD | Sample Type | Acquisition Date & Time| it Component Name Outlier Reasons | o Actual
Blank Double Blank | 12/31/2017 35226 PM | 1.00 OP Morphine 1 /A
Blank + 1S Blank 12312017 359.53PM | 1.00 OF Morphine 1 N/A
OP Cal 1 Standard 12312017 406:03PM | 1.00 OP Morphine 1 5.00
OP Cal 2 Standard 12312017 41210PM | 1.00 OP Morphine 1 20.00
0P Cal 2 Standard 12312017 41821PM | 1.00 OP Morphine 1 100.00
OP Cal4 Standard 12312017 42431PM | 1.00 OP Morphine 1 500.00
Blank + 1S Blank 12312017 430:40PM | 1.00 OF Morphine 1 N/A
9709 QC1(10ngml)  Quality Control  12731/2017 4:43:02PM | 1.00 OF Morphine 1 10.00
3710 QC2(200ng/ml) | Quality Control | 12731/2017 4:43:12PM | 1.00 OF Morphine 1 199.00
Blank + 1S Blank 12312017 45521PM | 1.00 OF Morphine 1 N/A
364031294 P10 Unknown 12312017 5:01:32PM | 1.00 OP Morphine 1 N/A
364031204 P11 Unknown 12312017 5:07:42PM | 1.00 OP Morphine 1 N/A
363080284 P12 Unknown 12312017 51352 PM | 1.00 OP Morphine 1 N/A




Test elements which are delivered to the driver by the repo
can be:

lgnored.

Index | SampleName SamplelD | Sample Type | Acquisition Date & Time| it Component Name Outlier Reasons | o Actual
4 Blank Double Blank | 1273172017 3:52:26 FM 1.00 OF Maorphine 1 A
2 | Blank+IS Blank 12/31/2017 35853 PM | 1.00 OF Morphine 1 N/A
6 | OPCall Standard 123172017 4:06.03PM | 1.00 OF Morphine 1 5.00
g8 | OPCal2 Standard 123172017 41210PM | 1.00 OF Morphine 1 20.00
116 | OPCal3 Standard 123172017 41821PM | 1.00 OF Morphine 1 100.00
144 | OPCal4 Standard 1231201742631 PM | 1.00 OF Morphine 1 500.00
172 | Blank +15 Blank 123172017 4:30:40PM | 1.00 OF Morphine 1 N/A
200 | 9709 QC1(10ngml)  Quality Control  12731/2017 4:43:02PM | 1.00 OF Morphine 1 10.00
28 | 9710 QC2(200ng/ml) | Quality Control | 12731/2017 4:43:12PM | 1.00 OF Morphine 1 199.00
256 | Blank+ 1S Blank 1231201745521 PM | 1.00 OF Morphine 1 N/A
284 | 364031294 P10 Unknown 123172017 5:01:32PM | 1.00 OF Morphine 1 N/A
312 | 364031304 P11 Unknown 123172017 5:07:42PM | 1.00 OF Morphine 1 N/A
340 | 363060284 P12 Unknown 123172017 51352 PM | 1.00 OF Morphine 1 N/A




