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Outline:
Laboratory Testing in Pain Management:
Approaches & Issues

Drug testing models used in pain
management

— POCTs
— Laboratory

Choosing a specimen
— Blood, saliva, urine, hair

Choosing a laboratory
Choosing a drug test panel
Interpretation of results and challenges



Questions in Opioid Management that
Can be Addressed with Drug Tests?

* |Is the patient compliant with prescribed medication(s)?
* |s the patient using non-authorized medications?

* Is the patient diverting medication to others or to the illegal
market?

* Is the patient using illicit drugs?
— Now?
— Lately?
— In the past?
 |Is the patient addicted or becoming addicted?

« Can the risk of drug toxicity from overdose and/or drug-drug
interactions be reduced/avoided?

» Can physician liability be reduced? ]



But Drug Tests Come in Many Forms

 Automated instruments
* Point of collection devices



Workplace vs. Clinical Tests

DHHS
Regulated
Forensic
Urine only

Five drug classes
EIA & GC-MS

Workplace cutoffs
Low positivity rate

CLIA
Non-regulated
Clinical

Urine and others
Any drug

POCTs (only), POCTs,
EIA & XX-MS or just XX-
MS

LOD/LOQ cutoffs

Extremely high positivity
rate



Two General Approaches to Drug
Testing

* On-site tests « Laboratory tests
Steps Alternate steps Steps Alternate steps
Collection Collection
POCT Laboratory
Result Confirm test at Screen test Report
(+Pos -Neg) |lab (+Pos -Neg)

Report Report Confirm test
(+Pos -Neg)
Report




Point-Of-Collection Tests
(POCT) vs. Laboratory Tests

« POCT « Laboratory Tests
— Instant results — Takes 1-2 days
— Screen only — Screen & confirm
— Immunoassay-based — Broadly based
— Limited panel of drugs — Multiple drugs
— Performed in office — Sensitive
— Low requirements — Results
— Results * Drug specific
» Non-specific « Quantitative

 Presence/absence



POCT Testing:
Advantages and Concerns

« Advantages » Concerns
— Instant results — Efficacy of technology
— Minimal space and — Training
resources required — Quality control
— Relatively inexpensive — Operator differences
— Cleared by FDA — Workplace cutoffs
— Relatively inexpensive — No information about
concentration

— Limited test panel

— Screen-only results can
lead to mis-interpretation



Laboratory Testing:
Advantages and Concerns

« Advantages « Concerns
— Reliable technology — Handling and shipping
— Exquisite sensitivity requirements
_ Clinical cutoffs — Turn-around time is 1-3

— Highly specific drug days for results
identification — Relatively expensive

— Quantitative

— Lab is resource for tox
information



Choosing a Specimen

Urine (aqueous)
— Water soluble metabolites

Blood/plasma (agueous, protein)
— Drug & metabolite

Oral fluid “Saliva” (aqueous, mucus)
— Drug & metabolite
Hair (dry, protein-complex)

— Drug > metabolite
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Drug Disposition in Blood, Urine, Oral Fluid

Drug Blood/ Plasma Urine Oral Fluid Hair
Cannabis THCCOOH > THC THCCOOH THC >> THC >> THCCOOH
THCCOOH
Cocaine BZE > COC > BZE > COC BZE > COC; COC > BZE; CE
EME; CE (ethanol) CE (ethanol) (ethanol)

Heroin/morphine MOR-G > MOR> MOR-G>MOR> 6-AM~MOR > 6-AM > MOR
6-AM > HER 6-AM > HER HER

Codeine COD-G > COD > COD-G > COD > COD > MOR COD > MOR>
MOR > NCOD MOR > NCOD NCOD

PCP PCP PCP > HO-PCP PCP PCP

Amphetamine AMP AMP AMP AMP

Methamphetamine METH > AMP METH > AMP METH > AMP METH > AMP

MDA/MDMA/MDEA MDA/MDMA/ MDA/MDMA/ MDA/MDMA/ MDA/MDMA1/1

MDEA MDEA MDEA MDEA




Drug Testing Profiles

Specimen Peak Duration
type

Blood Minutes/Hours Days
Oral fluid Minutes/Hours Days
Urine Hours Weeks
Hair Weeks Months
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Drug Testing with Urine, Blood, Oral
Fluid, & Hair

« Urine is most standardized and widely used specimen
« Higher sensitivity required for blood, oral fluid & hair

« Specimen differences
— Different time-courses
— Each specimen contains a different historical record
— Some are similar; some are not

— Unique strengths and weaknesses
» Urine: most widely used, but easiest to “beat”
» Blood: best for interpretation of impairment
 Oral fluid: similar to blood; detects recent use; noninvasive
» Hair: best for detection of heavy long term use

* Test results do not have to agree!
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Choosing a Laboratory for Drug
Testing

Broad drug panel required
— Screening, confirmation, adulteration

Clinical cutoffs are a must!
— Lower than workplace

Normalization of concentrations can help

Laboratory reports
— Simplified for broad understanding
— Supported by technical detail

Interpretation

— Physician

— Aided by laboratory
Forensic support available
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Choosing a Drug Test Panel

 Atestis not a test is not a test!

* There is no such thing as a standard pain
test panel!
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Examples of Drug Test Panels

Group 1---Immunoassay Strips (DHHS
drugs)

Group 2---Homogenous Immunoassay
Screen

Group 3---Homogenous Immunoassay
with GC-MS Confirmatory Testing

Group 4---Comprehensive Testing with
ELISA, GC-MS, and LC-MS
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Group 1 Drugs:
Immunoassay Strips (DHHS drugs)

 Amphetamines
« Cannabinoids
» Cocaine

* Opiates

« PCP
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Group 2 Drugs:
Homogenous Immunoassay Screen

* Group 1 drugs

« Barbiturates

* Benzodiazepines
 Methadone

* Propoxyphene
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Group 3 Drugs:
Homogenous Immunoassay with GC-
MS Conflrmatory Testing

* Group 2 drugs

« THCCOOH

* Benzoylecgonine
* Morphine

* Codeine

* Hydromorphone
* Hydrocodone
 Methamphetamine
- PCP

- EDDP

* Norpropoxyphene

Amobarbital
Secobarbital
Pentobarbital
Butabarbital
Diazepam
Nordiazepam
Chlordiazepoxide
Alprazolam
Oxazepam
Flurazepam
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Group 4 Drugs:
Comprehensive Testing with ELISA, GC-
MS, and LC-MS

* Group 3 drugs

« Oxycodone

« Oxymorphone

* Fentanyl

* Norfentanyl

* Meperidine

« Carisoprodol

 Meprobamate

« Other benzodiazepines (e.g., temazepam)
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Interpretation: What is Needed in the
Lab Report?

« Compliant/non-compliant?
— Taking prescribed Rxs? (Yes/No)
— Taking non-prescribed Rxs? (Yes/No)
— Taking illicit drugs? (Yes/No)
— Taking Rxs as prescribed?

 Evaluation of concentration
— Normalization?

« Adequate clinical cutoffs
— Adulteration/substitution?
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Considerations in Interpretation of
Test Results

Step Laboratory |Considerations
Collection
Analysis Screening
Confirmation
Result Drug ID, drug concentration,

dose, route, elapsed time, pattern
of use, impairment, metabolism,
biomarkers, active/passive
exposure, drug interactions,
behavior

Interpretation
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Sample Repor

+ Patient Info
* RxInfo

« Compliance
Evaluation

« Specimen validity

« Test Panel

Vs

(=SI1=

AlNCAOmP™

Pain Mea":r:aﬂon Compliance Testing

Client Patient Nama: Patient |D:
Date of Birth| Laboratory |D:

Haight: Collected:

Weight: Received:

Male / Female:

Laboratory Report

Laboratory Director. David L. Black, Ph.D., DABCC, DABFT « CLIA Mumber 4400708937
345 Hill Avenue, Nashwilla TH 37210 « (615) 255-2400 « fax (615) 255-3030

Male

Pain Medication Prescribed: Percocet

Reported:

Test{s) Requested: #0C165U PainComp™ Profile

Resultinterpretation
Compliant/’ | Normalized
Drug Non Compliant Result Comment
. Test result is consistent and expected with prescribed drug and
|
Oxyeodone {Percocet) Compliant 980 ngimL |, ficates patient is compliant with physician instructions.
Specimen Validity Testing Normal Range_ Result Comment
Creatining Z 20 mg/dL 269 mgldL Normal
Specific Gravity = 1.0020 10301 Normal
pH 3.5-90 41 Naormal
Nitrites = 200 meg/imL < 200 megimL Normal
Chromates < 50 megimL < 50 mogimL Normal
Additional Comments

Other drugs included in the PainComp™ Profile Test were negative,

Description of PainComp™ Profile

Specimen Vaiddy Testng includes: Specfic Gravily, Greatinine, pH, Nitrtes, Chromates

Speciman was tasted for the foliowing drugs:

Amphetamines Barbiturates Benzodiazopines Marcotic Analgesics
Amphesarmine Sepobarnitzl (Seconal® ) Mprazalam {Xarae) Codeine
Methamphstaming Amobarbita! (Armeaid) Chlordiszepoxide (Librum) Morphing S Confing)
MDA (Ecstazy) Butatarbital (Butasci) Clorazepaie {Tranxene®) Dihydrogodeine {(SynalgosE)
MDEA, (Eve) Butalteta! (Esgich Diazepam (ValiumE) Fentarmy (DuragesacE)
MDA, Peniobarhital {Nembutaiiy Lorazeparn {AvanEy Hydrocodone (Lortab)
Parameathoxyamphetaming Dnazepem (Seras®) Hydromarphene (Diaudid®)
Pheniemmine Temazepam {RestonE) Meperidine (Demenl®)

Mathadoms ([Dokophinad)
Omyeodone (CwyCanting)
Prepowyphene {Danen®, Darvocot®)

g Drugs
CecalnaCrack

WMarijuana

Mizcellanegus
CarisgprodoliMaprobamate
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What Laboratory Tests Don’'t Reveal

* Time of drug use
 Amount of drug use

* Frequency of drug use

— But concentration, metabolite ratios together
with toxicological info......
» Helps to establish boundaries

— Days, weeks months
— 1 mg, 10 mg, 100 mg, 1000 mg

« Some specimen types provide more information

than others; depends upon the question!
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What Laboratory Tests Reveal

Drug or drug class

— But not always what was administered (Drug source)

« Sometimes easy
« Sometimes difficult/impossible

Metabolite(s)
Parent/metabolite ratio
Concentration/quantity

lsomeric ratio
— Requires a special test
* Important for amphetamines
Specimen information, e.g., creatinine content,
specific gravity
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Some Problems and Pitfalls in
Interpretation

* Metabolism to other drugs
— What drug caused this positive test?

* Dilute specimens
— Should they be normalized?

* How to interpret?
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Metabolism:
Heroin/Codeine/Morphine

Drug Enzyme Metabolite 1 Enzyme Metabolite 2 Enzyme Metabolite 3
Heroin Esterase | 6-AM Esterase | Morphine Oxidation/ | Hydromorphone
(poppy Seeds) reduction
Codeine | CYP2D6 | Morphine Oxidation/ | Hydromorphone
(poppy Seeds) reduction
Codeine | Oxidation/ | Hydrocodone | CYP2D6 | Hydromorphone
reduction | (minor) (minor)
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Interpretation---SPECIAL ISSUES

Opiate Source Differentiation?

You have a positive test for morphine
Where did it come from?

Possible sources

— Heroin

— Codeine

— Morphine

— Poppy seeds
Aids in interpretation

— 6-AM (heroin)—heroin biomarker

— Other heroin biomarkers, e.g., 6-AC, papaverine
— Codeine (ratio of codeine to morphine)
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Pain Patient Test Example:
What Did They Use?

Drug Result Quantitation, Sum, Screening Cut- | Confirmatory Cut-
ng/mL ng/mL off, ng/mL off, ng/mL

Benzodiazepines Positive 1007 200
o-OH-alprazolam None detected 200
Desmethyldiazepam None detected 200
Lorazepam None detected 200
Oxazepam Positive 677 200
Temazepam Positive 340 200

Cannabinoids None detected 20 5

Cocaine metabolite None detected 100 50

Opiates Positive 22942 100
Oxymorphone None detected 100
Codeine None detected 100
Morphine Positive 22500 100
Dihydrocodeine None detected 100
Hydrocodone None detected 100
Hydromorphone Positive 442 100
Oxycodone None detected 100

Methadone None detected 200 200 29

| Propoxyphene Positive 8400 300




Hydrocodone/Hydromorphone

Metabolism:

Oxycodone/Oxymorphone

Drug Metabolite 1 Metabolite 2
Hydrocodone Hydromorphone Dihydromorphone
(isomers)
Hydrocodone Dihydrocodeine Dihydromorphone
(isomers) (isomers)
Oxycodone Oxymorphone
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Interpretation---SPECIAL ISSUES
Opiate Source Differentiation?

* You have a positive test for hydromorphone

Where did it come from?

Possible sources

— Hydromorphone

— Hydrocodone

— Chronic morphine use

Aids in interpretation

— What else is present?
« Hydrocodone
« Excess morphine
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Some Problems and Pitfalls in
Interpretation (continued)

* Is the concentration consistent with the dose?
— Extreme cases only
— 10 mg morphine # 190,000 ng/mL
* How to deal with “dilute” specimens
— Use lower cutoff
— Normalization to specific gravity/creatinine
« Why was the test negative?

— Ultra-rapid metabolizer
— Adulterated
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Summary

 What is the question?
— Questions are different in pain management testing

« Technology is different
— POCT, EIA, XX-MS
— Broader test panel
— Lower cutoffs

— Broad concentration range

« Measurement of “low” drug in presence of “high” drug
concentration can be difficult

* Interpretation can be challenging
— Minor metabolites emerge
— Use of “normalization” methods more common
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