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PULSE TESTING FOR OPIOIDS

Impact of proposed changes to morphine cutoff?

Is fentanyl a better marker than 6-AM for “Heroin”?




PROPOSED RULE FOR MORPHINE

CURRENT RULE

- Morphine cutoff at 2,000 ng/mL
- Only reported positive by the MRO if 215,000 ng/mL and no legit medical
explanation

(OR clinical evidence of illegal opioid use)

PROPOSED RULE [2022, Federal Register 87(67)20560-605]
- Morphine cutoff at 4,000 ng/mL and no legit medical explanation
- Supported by evidence from studies of poppy seed ingestion
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WHY FENTANYL?

Impairing and public health threat
* Potent opioid
* Overdose deaths

Mixed into heroin supply
e Better marker for heroin use than 6-AM?

Technology is ready
* Immunoassays targeting fentanyl and/or norfentanyl
* Included in many panels for non-regulated testing
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STUDY DESIGN

504 specimens initial test positive
for morphine.

- Deidentified
- |A fentanyl (1 ng/mL)
- |1A 6-AM (10 ng/mL)

LC-MS/MS assay confirmation

- Morphine 300 ng/mL
- Fentanyl/norfentanyl (1 ng/mL)
- 6-AM (10 ng/mL)

Image by U.S. Customs and Border Protection on flickr


https://www.flickr.com/photos/cbpphotos/

OBSERVED MORPHINE CONCENTRATIONS

Number of specimens
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Morphine concentration (ng/mL)

Q\\M' LABUQ4

> 4
S Z L
S
@
E‘ F
INED
2,

Morphine Range Specimens
N (%)
<2,000 ng/mL 135
Morphine negative by either rule (27%)
2,000-4,000 ng/mL 79
Positive by current rule if MRO obtains (16%)
clinical evidence of drug abuse.
Morphine negative by proposed rule.
4,000-15,000 ng/mL 146
Positive by current rule if MRO obtains (29%)
clinical evidence of drug abuse.
Morphine positive by proposed rule.
215,000 ng/mL 141
Morphine positive by either rule. (2 8%)

Assuming no clinical evidence and no legit
medical explanations, proposed rule
would double morphine positivity.




Percentage Fentanyl
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Analyte conc. 10% 90%
[ng/mL] (% pos)
Fentanyl 102 (93%) 2,300 7,000
Norfentanyl 110 (100%) 4.7 33 1,500 4,400 15,000 35,000
4-ANPP 67 (61%) <1 <1 9.1 50 150 1,600

p-Fluorofentanyl 39 (35%) <1 <1 <1 6.3 56 610 G



OBSERVED MORPHINE CONCENTRATIONS
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would double morphine positivity.




Number of specimens

“"HEROIN" USE

(0] . .
than 6-acetylmorphine in
ALL <4000 ng/mL MOR 214 (100%) , »
morphine positive
6-AM ONLY (10 ng/mL) 7 (3%) ,
specimens.
NORFENTANYL ONLY (1 ng/mL) 33 (15%)
BOTH 14 (7%)
AT LEAST ONE 54 (25%)
i 6-AM Total 21 (10%)
. Norfentanyl! Total 47 (22%)
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EFFECTS OF DECISION RULES

Non-negative specimens
400

+ 81%

350

+ 65%

300
o
550 +27%

200 + 0%

150

Specimens with norfentanyl but
without morphine are not
included. Likely significant
number.

Number of specimens

100

50

Current rule Norfentanyl Morphine Both
cutoff changes

Photo by Photos By Beks on Unsplash
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DISTRIBUTION OF SPECIMENS

Norfentanyl only 33 18
Both 14 e
6-AM only 7
Neither Eent | 7
Nor 6-AM 103
160
300-4,000 4,000 -
Morphine [ng/mL] 15,000

>15,000
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FENTANYL ANALOGS

* p-Fluorofentanyl use identified in two specimens
o Concentration > fentanyl
o In 37 specimens likely byproduct of fentanyl production

* Possible reasons include:
o Rarely used by donors
o Limited cross-reactivity in immunoassay

o Scope limitations (11 analogs)
= Nitazene drugs not included

Scope of testing

Methoxyacetyl fentanyl Acryl fentanyl Alfentanil
Furanyl fentanyl Cyclopropylfentanyl 3-Methyl fentanyl
4-Fluoro-isobutyryl fentanyl 4-Fluoro-butyryl fentanyl Sufentanil

p-Fluorofentanyl o-Fluorofentanyl




PULSETESTING FOR CANNABINOIDS

How common is A8-THC?
Are there positive initial tests due to CBD metabolites?

Are other THC analogs of interest present?




THE CONCERN WITH A8-THC

Impairing
e Similar effects as A9-THC
* Somewhat lower potency

Perceived as legal
* Manufactured using CBD from hemp
* Readily available online and in stores

Prevalent
* Reports of frequent sales and use
e Used to avoid a positive drug test?

Cross-reactivity
e >80% cross-reactivity with Cannabinoid IAs

Photo by Elsa Olofsson on Flickr.com (CC BY 2.0) cropped.


https://www.flickr.com/photos/elsaolofsson/51384370262
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STUDY DESIGN

-

1,504 specimens initial test positive for
cannabinoids.

- Deidentified
- Rescreened with DRI Cannabinoids IA

LC-MS/MS assay quantifying 15
cannabinoids.
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CBD and metabolites

-

Photo by Elsa Olofsson on Flickr.com (CC BY 2.0) cropped.
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IMMUNOASSAY PERFORMANCE -
POSITIVE INITIALTEST BUT NEGATIVE CONFIRMATION

Reason 00| __n____| %oftotal

All initial test positive with negative confirmation 16 100%
(Both A8-THCA and A9-THCA < 15 ng/mL)

Confirmation >50% of cutoff 10 63%
(A8-THCA and/or A9-THCA >7.5 ng/mlL)

Other (See below) 6 27%

Results of other specimens with positive initial test and negative confirmation (ng/mL)

A9-THCA A8-THCA A9-THC 7-OH-CBD

3.4 4.3 <1 370 | <1
. 55 <1 <1 140 <1 35
<1 <1 770 <1 <1
1.3k 1.8 <1 <1 <1
1.1 2.3 <1 3.8 <1
<1 1.4 <1 1.4 <1

a, arbitrary unit (cutoff 50); ®, LC-MS/MS Interference reported



IMMUNOASSAY PERFORMANCE -
NEGATIVE INITIAL TEST.

- % of negative

All initial test negative (<50) 100%
Negative confirmation 95 43%

(Both A8-THCA and A9-THCA < 15 ng/mL)

Sum of A8-THCA and A9-THCA <50 ng/mL 120 55%
(A8-THCA and/or A9-THCA 215 ng/mlL)
Other (See below) 5 2%

Results of other specimens with negative initial test (ng/mL)

A9-THCA 11-OH-A9-THC ~ A9-THC

A8-THCA A8-THC

60 29 <1 <1 <1
80 20 <1 <1 <1
/6 5.5 <1 <1 <1
| 1,000 | 7.9 <1 <1 <1

54 8.5 <1 <1 <1
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arbitrary unit (cutoff 50)



PREVALENCE OF A8-THCA

e * 1,267 specimens positive for A8-THCA
and/or A9-THCA
255 o 15 ng/mL cutoff
o Positive initial test

* 11% positive for A8-THCA alone

* An estimated 7,500 specimens
annually would be positive for A8-
THCA alone in the NLCP program.

B A8-THC-COOH only
M Both
B A9-THC-COOH only



THREE POPULATIONS

Cases with both A8-THCA and A9-THCA
detected (21 ng/ml)

At least one of them 215 ng/mlL

Three different populations
50% less than 3.7% A8-THCA

* Residual A8-THCA from using cannabis?
14% >90% A8-THCA

* Residual A9-THCA from using A8-THC?
25% 10-90% A8-THCA

* Mixed use of different products?
* Products with higher levels of A8-THC?
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Ai1o-THCA AND CBD

* No specimens positive for A10-THCA identified. Potential reasons
include:
o Limited use in community
o Limited cross-reactivity in initial test
o A10-THCA not a major metabolite of A10-THC

* No indications that CBD or metabolites produce positive initial tests.
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TAKE-HOME MESSAGES
Opioids
- Adjusting the morphine decision point to 4,000 ng/mL could increase positivity by 65%.

- Fentanyl more common in morphine positive specimens than 6-AM

- Urinary concentrations of norfentanyl are higher than those of fentanyl

Cannabinoids

- Prevalence of A8-THCA is around 1/3 of A9-THCA prevalence (many contain both)
- Including A8-THCA could increase cannabinoid positivity by 11% compared to A9-THCA alone

- Positive screening results due to CBD metabolites or other THC analogs are rare




.Orgs

@rt

ingsson

svik

| ema

: Svante Vikingsson

Contact



	Summary of Pulse Testing Studies for Fentanyl in Opioids Initial Test Positive and Δ8-THC in THCA Initial Test Positive Specimens 
	Pulse Testing for Opioids ����������������������������������������������������������������������������������������������
	Proposed Rule for Morphine �������������������������������������������������������������������������������������������������
	Why Fentanyl? ����������������������������������������������������������
	Study Design �������������������������������������������������������
	Observed Morphine Concentrations �������������������������������������������������������������������������������������������������������������������
	Fentanyl Analytes ����������������������������������������������������������������������
	Observed Morphine Concentrations �������������������������������������������������������������������������������������������������������������������
	“Heroin” Use 
	Effects of Decision Rules ����������������������������������������������������������������������������������������������
	Distribution of Specimens ����������������������������������������������������������������������������������������������
	Fentanyl Analogs �������������������������������������������������������������������
	Pulse Testing for Cannabinoids �������������������������������������������������������������������������������������������������������������
	The Concern with Δ8-THC 
	Study Design �������������������������������������������������������
	Immunoassay Performance – Positive Initial Test but Negative Confirmation ����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
	Immunoassay Performance – Negative Initial Test. �������������������������������������������������������������������������������������������������������������������������������������������������������������������
	Prevalence of Δ8-THCA 
	Three Populations ����������������������������������������������������������������������
	Δ10-THCA and CBD 
	Take-home Messages �������������������������������������������������������������������������
	Thank you


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /All

  /Binding /Left

  /CalGrayProfile (Gray Gamma 2.2)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CompatibilityLevel 1.6

  /CompressObjects /All

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.1000

  /ColorConversionStrategy /LeaveColorUnchanged

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions false

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo false

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Remove

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 150

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.40

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 150

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.40

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<





    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>







    /HUN <>

    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)

    /JPN <>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>





    /SKY <>



    /SUO <>

    /SVE <>

    /TUR <>



    /ENU (Use these settings to create high quality Adobe PDF documents suitable for a delightful viewing experience and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 7.0 and later.)

  >>

>> setdistillerparams

<<

  /HWResolution [600 600]

  /PageSize [612.000 792.000]

>> setpagedevice



