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Learning Objectives

1. Explain the differences between and clinical relevance of
tolerance, dependence, and hyperalgesia.

2. Describe the pharmacologic principles of pharmacokinetics
and pharmacodynamics and how each impacts addiction risk
and addiction treatment.

3. Discuss the interpretation pitfalls of screening and confirmatory
urine drug tests in the management of patients with substance
use.



Addiction Medicine IS Pharmacology

* Drugs must get to the brain to elicit a response.
* Blood brain barrier is an effective barricade

 The more rapidly the drugs reach the site of action, the greater the
reinforcement.

 Dose and dose rate
 Route of administration

 Lipophilicity and other pharmacologic characteristics



Pharmacokinetics

and
Pharmacodynamics

Absorption

_ N Distribution Elimination
(Bioavailability)
_ _ Dose Response
Biotransformation . Potency
(Clinical Effect)
Drug interaction Tolerance Dependence




Dose-Response
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% Death

Dose-Response

% Death

Ethanol
Vitamins

Dose

Oxygen
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Response = Death

Dose



Rank order the potency at causing death:

Agent LD50 (mg/kg)
Ethanol 5,000
Morphine 1

Nicotine 1

Botulinum 0.00001

Don’t confuse potency with clinical effect



Which Has More Potent THC?

Trick question:

The THC is the same potency
The higher concentration weed is
more “potent”

Don’t confuse potency of a drug
with its concentration

1980’s
weed

2020
weed
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Potency Doesn't Really Matter

Tramadol
Morphine
Oxycodone
Methadone
Heroin

Buprenorphine

Fentanyl

Carfentanil

Any of these drugs will kill you if you take enough.



What is There That is Not Poison?

“What is there that is not poison? All
things are poison and nothing [is]
without poison. Solely the dose
determines that a thing is not a poison”

Paracelsus (1493-1541)
in Third Defense

“‘Dose Makes The Poison”

Philip Theophrastus Bombast von Hohenheim
aka PARACELSUS (1493-1541)




Absorption

.......



e QOral * Transdermal

» Potentially extensive first-pass * Bypass hepatic first-pass
* IV, IN, IM, SC, SL, buccal, inhalational, « Depot in skin/body fat can influence
rectal absorption

* |Intranasal

« Bypass hepatic first-pass
« May directly access CNS (nose-to-brain)

* Intrathecal
* Unique —bypass Blood Brain Barrier

Mucocilliary clearance

7 First-pass metabolism

/ Respiratory epithelium Systemic circulation

|:> Nasal Cavity Trigeminal nerve —M8Mm™—————————————————>
Olfactory epithelium _ /

Olfactory nerves

Hong, S. Pharmaceutics 2019;11:540

A5 a%Eh



Bioavailability

The amount of unchanged drug reaching systemic circulation after administration is
the bioavailability (F).

F depends upon:
Route (IV is 100%)

Site specific membrane permeability

Drug transporter activity (p-glycoprotein) Sublingual Buccal

First-pass metabolism (oral) Buprenorphine 30% 50%

Sublingual Intranasa
I

Naloxone 20% 50%

Morphine

Oxycodone
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(OXYCODONE HC! CONTROLLED RELEASE TABLETS

Small, colol-coded lableds foctual sie)

OryContin 80 and. 160 mg Tablts for use only i opioid- OxyContin® Tablets are to be swallowed whole, and
tolerant patients requiring daily oxycodone equivalent

dosages of 160 mg and 320 mg respectively are not to be broken, chewed or crushed. Taking
o e e e broken, chewed or crushed OxyContin Tablets could

s e s e v snopionof aentaty | lead to the rapid release and absorption of a potentially

toxic dose of

One OryContin 160 mg Tablet & comparabie o - toxic dose of oxycodone.

two 80 mg tablets when taken on an empty stomach. 1V THVIS THUTITIUON @0OUT Pain management and
With a high fat meal, however, there is a 25% greater prevention, visit our Web site: www.partnersagainstpain.com

peak plasma concentration following one 160 mg
tablet. Dietary caution should be taken when patients Please read attached professional prescribing information.

are initially titrated to 160 mg tablets,
Pmml" —uLP -ﬂd
Asboft L aborgionies

©2001, Purdue Pharma L.P, Stamford. CT 08901-34 BGSN PUR-4000733

.......



Oxy ER - crushed

How to Abuse OP OxyContin, How to Get High OP OxyContin - Blueligh
www_bluelight.org/.. /52667 1-How-to-Abuse-OP-0OxyContin-How-to-Get-High-OP-
OxyContin ~

How to Abuse OP OxyContin, How to Get High OP OxyContin So far the only legit way to
ahuse/get high off of the new OP OxyContin is what |
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Biotransformation

Lipophilic
Drug/
Chemical

Oxidation
Reduction
Hydrolysis

Metabolite

Conjugation
Sulfation
Glucuroni-
dation

Conjugated
metabolite

Ethanol Metabolism

NADPH NADP* 4 MEOS

N A

CHS_CHz_OH + H+ + 02 —_— > CHS_ C:O + 2H2O

CYP2E1
NAD* NADH H Cytosol
A |
CH;—CH,— OH > CH; — C=0+H*
Alcohol dehydrogenase
H20, H20 H Peroxisome
N, |
CH3_CH2_OH > CHs_C:O+H20
Catalase

Goldfrank’s Toxicologic Emergencies, 11t



* Codeine is demethylated in the liver to
morphine

 Occurs via CYP2D6

* Codeine is a “pro-drug” (drug undergoes
hepatic biotransformation or ‘metabolism’ to its
active component )

« Lisdexamfetamine (Vyvanse™) is another
example of a pro-drug

Fun pharm fact: Heroin does not bind to

the mu receptor. Metabolism occurs in
the CSF.

Morphine

Heroin




TABLE11-1 Characteristics of Different Cytochrome P450 Enzymes®®3.123
CYP Enzyme 2B6 . 2C19 344

Percent of liver CYPs %-16%  2%-5% Do—29% % 1%—4% i%—17% 15%-37%

Contribution to None Minaor Minor Minor Minor 709
enterocyte CYPs

Organs other than Kidney Small intestine, nasal  Small intestine, nasal  Small intestine, Lung, small intestine, Much in small intestine; some in
liver with enzyme mucosa, heart mucosa, heart kidney, lung, heart kidney kidney, nasal mucosa, lung, stomach

Percent of metabo 0% 13% 7% 20% 3% 30 %
lism of typically use
pharmaceuticals

Polymorphisms*
Allelic Frequency

Decreased Activity
African American 38%—62% 0%—17% 14%—30%
Aslan : 2%—8% H
Caucasian 3%—39% 16%—23%
Increased Activity
African American
Asian
Caucasian
Ethiopian

* Polymorphism is a genetic change that exists in at least 1% of the human population. Interpersonal allelic variations exist even in those listed as “No” for polymorphism.

% ' Goldfrank’s Toxicologic Emergencies, 11t
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Despite rare
polymorphism, 3A4 is a
major cause of drug
TABLE11-1 Characteristics of Different Cytochrome P450 Enzymes?®33.123 inte ra Ct| ons

5% 6%-17% 15%-37%

!I'.!U—J 1]

Genetically based

alterations in gene

prOd uct function. Smallintestine, nasal  Small intestine, nasal  Small intestine, Lung, small intestine, Muchin s tine; some in
mucosa, heart mucasa, heart kidney, lung, heart kidney kidney, c0sa, lung, stomach

Minor

Fercent ol metabo- O 13% 7% 20% 3% 30%

ism of typically used
pharmageuticals

Methadone

Allelic Frequency

Decreased Activity Primari |y respon sible for

African American 38%—62%

Asian 14%-25% metabolism

) S Some HIV meds induce 3A4
Increased Activity . re . 9..q

African American 0%—25% Varlablllty (desplte minimal

Asian 5%-15% polymorphism) complicates

Caucasian 6% . .
Ethiopian induction

* Polymorphism is a genetic change that exists in at least 1% of the human population. Interpersonal allelic variations exist even in those listed as “No” for polymorphism.

Goldfrank’s Toxicologic Emergencies, 11t



Distribution
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First Pass Hepatic Metabolism

Bypass First

‘-Dass

Bioavallability

www.doctoralerts.c



Plasma levels

(ng/mL)

Cocaine (typical dose)

Intranasal: 2 mg/kg

| | |
0 60 180

Minutes after dose

C...x and T, ., depend on route of administration and
dose

(C. o IV — Nasal — Smoked)

max *

(T IV = Smoked — Nasal)

max *°

Degree of intoxication

Cocaine (typical dose)

Intranasal: 2 mg/kg

|
120

Minutes after dose

Subjective ‘high’ (0-100) by route
(IV — Smoked — Nasal)

NIDA Research Monograph 1992, 120



difficulty of methadone
induction

505 N * T%~24 hr (12-36 hr)

\ \ ¢ Requires approximately 5 half-
\ \ lives
LY \ \‘H ¢ Regardless of the compound’s
100% \ N half-life
"\ ] 06.875% ) ) )
" g A% ¢ Explains (in part) the risk and
\ 75%

=
=
=
&0
-
_
10
-
£
e
;-
-
e
=]
!'n
JE
-
"
o
K,
)
o
=
|
=
=
E
—
=
o
s
o
L}
=
i
al
E
o

www.derangedphysiology.c
om/

5 peh



Environment Interstitial
space

bulk flow

Mucosa
or skin

Interstitial Organelle
space

In: Organic anion
transporter
Endocytosis @94 Out: P-glycoprotein

Capillary Organelle
membranes Cell membrane membrane

Goldfrank’s Toxicologic Emergencies, 11t
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aneramlde the DTC fentanyl treason f-::r no CNS activity) [A...

x phpit-21

|TF-m I|'I'-'F|IJ-I| n—xt acts, supplements or fo

(Loperamide/cimetidine/quinine) Veteran
Forcing Loperamide through the BBB [Archive
Forcing Loperamide through the BBEB [Archive]
More results from www bluelight.org

Loperamide and P-glycoprnteln |nh|b|t|cr1 assessment of ..

r_-nchi.nlm_nih.gow! or DIC gy Information

 clinical relevance. ...

coadministration of ICrperannde with a P- glyu_:c:prcrtein inhibitor or substrate

Comblnatlons aneramlde Potentiation + p-glycoprotein in..

G-FORUMS » Opiates & Opioids -

. with Loperamide, he is ... SWIM is
of |n|'||Lr|t|n{:| p-glycoprotein but is not ..
abolite of loperamide is possible PGP ... 4
heap Opiate High-pote
s - Loperamide Report

More results from www drugs-forum.com

Pepper Inhibits P-Glycoprotein (just add loperamide??) [Ar...

“Street pharmacologists”
understand these principles.

Loperamide and p-glycoprotein inhibitors



N

Heroin
(diacetyl
morphine)

Drug LogP
Buprenorphine

Fentanyl
Methadone
Naloxone
Hydromorphone

Fentanyl

Heroin

T
Methadone
T
Codeine
Morphine I

Nt HoH,
o : ™M1 ewy
CHy=CHy = =C=CHy=CH=HN,
em 0 & L ] o } €y
L @

[ - F
J'h EHJ

Heroin
Morphine

Brain uptake (percent of reference)

]

g;ﬂ " Oldendorf WH. Science. 1972
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| Changes in the pharmacologic properties of a substance and how it is
S used can lead to dramatically different levels of reward and reinforcement.
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Elimination

......



% (P)- the elimination half-life

* Apparent t)z

2 « Distribution t'%

g  Redistribution t'%
! . .

* Elmination t’2

"""  Context sensitive t%

__________________

Units of time

Half life Half life Half life
(distrib) | (redistrib) (term)

Fentanyl 2 min 12 min 480 min  4.05

Methadone 120 min -- 1440 min 3.93

www.derangedphysiology.com/ Note: All half-lives have ranges, not shown.



Receptor Pharmacology

......
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Affinity

Hydrocodone

Oxycodone

Heroin
Methadone
Fentanyl
Morphine
Naloxone
Hydromorphone
Buprenorphine

Volpe DA. Uniform assessment and ranking of opioid Mu receptor binding constants for selected opioid
drugs. Reg Toxicol Pharmacol 2011
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Occupation
governed by
affinity

k+1

Activation
governed by
efficacy

B

—»

G




o W

......

Pharmacodynamics



e Tolerance is the reduction in
response to a drug after its
repeated administration

* Tolerance shifts the dose-
response curve to the right

* Higher doses than initial doses to
achieve the same effect

@ Baseline
B 3.2 mgkg'-day”
A 6.4 mgkg'-day

B Abstinence




Analgesia Respiratory depression

@ Baseline

B 3.2 mg-kg-day
A 6.4 mgkg'-day!
B Abstinence
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The Paradox of Differential Tolerance

Resp Analg Resp Analg
100%

100% 100% 100%
50%

50% 50% 50%
0% 0% 0% 0%

Tolerance to analgesia is rapid
Tolerance to respiratory depression is slow

i &
Agaxh



Pharmacokinetic Tolerance

* A consequence of increased metabolism
after a drug is repeatedly administered

Results in less drug being available at the
receptor for drug activity.

* Ethanol
« Although ADH is not inducible, CYP2E1 is

Accounts for more rapid elimination of alcohol i ' ot
heavy, chronic users

Acetaldehyde
¥
foe

Mitochondria

e

NADPH NADP+

> Goldfrank’s Toxicologic Emergencies, 11 th
SA



* Down-regulation of receptors (higher drug
concentration needed)

* Desensitization of GABA (ethanol)

« Receptor conformation

Cuaniity Ethanol stalus MNeuronal efiect Glinical efiect

N

Malve-sober | Basaling normal

Maiva W { Intoxication, sadation
O D ese n S iti Zati 0 n Of M O R ( O p i O i d ) Enhanced inhibition Blocked |_:;:r.': tation
. Signal transduction
- Decreased density (internalization) TTT

New baseline “normal”
e Up-regulation of receptors ehbten S
U I ncrea Sed num be r Of N M DA @ @ @ Abstinent ﬂ '::;: '. g .I I. _f' Withdrawal, autenomic instability

Loss of
inhibition

y 5| i GABA receptor with c, subumnit

ﬁ = GABA receplor with o, subunit
"-:.IU' NMDA recepto

= ] = Ethanol

45 prh Goldfrank’s Toxicologic Emergencies, 11



Wellghby effect
* Less “intoxicated” on descending
limb of BAC curve

LATERAL SWAY

Needed dose regarding psychedelic tolerance P IVI D IVI A’ pSi I Ocybi n ’ a n d LS D
Reddit.com * Serotonergic

- Resistant alcohol withdrawal from
IV (not really PO) diazepam

%
j" any way to get rid of a Isd tolerance fast besides obviously just not taking lsd for a
¥ week or two

@ MWW




Conditioned Tolerance

\18}



Cross-Tolerance

» Tolerance to the repeated use of A~
a specific drug in a given category A
is generalized to other drugs with
the same structural or
mechanistic category.

Glutethimida?
methyprylon? |/

:IF Topiramate ‘Ilf

Methagualone

Meprobamate

Goldfrank’s Toxicologic Emergencies, 11t



Opioid-induced Hyperalgesia Opioid Tolerance

2 y
S - = -
4 >
o (]
o
Painful Stimulus Opioid Dose
Lowering of the pain threshold Decreased effiCﬁ/ of the opioid

Superficially clinically indistinguishable




Physical Dependence

A state that develops as a result of adaptation and the resetting of
homeostatic mechanisms

Withdrawal syndrome can occur in a physically dependent person when
the drug is abruptly stopped

» Typically improves on restarting the drug
* Can be a point of no-return

Can occur with both addictive and non-addictive use of drugs
* Clonidine, caffeine

Can occur with therapeutic use



Drug Interactions

......



Physiological Drug Interactions
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PK/PD Drug Interactions

Increased Sensbity of
Postsyriaphc 5HT Feoeptor

Intreased bowel
¥ counde: miay

H:.-|.‘:|"'| reflexia

L have diarrhea
{greater in lower

neressed 5-HT
Synthesii - |
r-._.--_'\.'\-'.|-' A :I'||'r'\l_|:ﬂu' n lowser e TJc‘.fcard -.I
. Tremor it
sases  AS-HTAH- SEAT T
e Autanomic instability;
often hypertensive

Clonus
o i

8 Figure 2. Findings in a Patient with Moderately Severe Serotonin Syndrome.

prorson) Hyperkinetic neuromuscular findings of tremaor or clonus and hyperreflexia should lead the clinician to consider the
' diagnosis of the serotonin syndrome.,

www.real-psychiatry.blogspot.com
Boyer E. NEJM 2005
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fos Anaeles Times

Possible fentanyl exposure sends police officer to hospital in
Silicon Valley

Barvic sbudies curriculum
L

w law

Possible fentanyl T
exposure : Judige LA, regquest bo toss MRA Lawsuit

cused of nanning over two peacocks. im

crEwh PEApendsd b & poasble lenlinyl expature 8 he Lod Aled Police Department. (Lod Aapeles Tirei)
- i ’ 4 ’ o o Jury awards 513 million
simually abised ab Ventu

SWORTH | STAINT wRITER

cer in the Silicon Valley city of Los Altos was taken to a hospital Monday

after possibly being exposed to fentany], anthorities Dieputy retalinted apaesl sctivist whe protesbed

'!ICIH BODY 2 XB111B8177

™ J
J' 2821-97-03 T23:53:182

PROTECTION AGAINST FENTANYL EXPOSURE
CHARLESTON, WEST UIHGIN!A_

By ]
Prbdshed: Jin. 21, 2022 &t 812 PM EST
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CONSENSUS STATEMENT

Appropriate Use of Drug Testing in Clinical
Addiction Medicine



* Testing is not meant to "catch" the patient

» Testing identifies recent use it does NOT identify
addiction or impairment

* A positive finding suggests a need to review treatment
plan

A positive finding is not to prevent, limit, or punitively change
treatment

* Tests must be interpreted in the context of patient

self-report and other information from observed
behaviors or reliable sources

* Language is important

« e.g., clean vs dirty, pass/fail

“Youre fired, Tack. The lab results
just came back, and you testeq
positive for Coke.”




Screening (Presumptive)
Assays — indicate the
presumptive presence of drugs

Highly sensitive
Rapid, inexpensive
Cutoff: Yes/No

Confirmatory (Definitive)
Assays — specifically identify the
drug detected in the screening

ﬁ?g?ﬁ\}/specific
Quantitative
Complicated, expensive



* Enzyme immunoassay
* Based on a substance’s structure.
» Relatively inexpensive, easily automated

* Analytical false positives are possible

» Confirm positive screens in some clinical situations

* Analytical false negatives are less common
 Clinical false negatives occur

02/28/2017 23:09 Amphetamines Urine
Not Detected * Interpretive Data:

Drug Screen results are provided for medical management
only. No chain of custody documentation. Testing does not
meet NIDA standards. Positive results are not confirmed.

[ Not Detect- |

Final



Drugs of Abuse Screening

NIDA/SAMHSA 5 NIDA-9 (Extended)
 QOpiates * Opiates
 Amphetamines * Amphetamines

S Cresfte * Cocaine

* Marijuana

* Phencyclidine

* Barbiturates

* Benzodiazepines
* Methadone

* Propoxyphene

* Marijuana
* Phencyclidine
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Oxymorphone
CH,CO
100%
CHy 2-6mi
N min
ot BCOCH;
6-Acetylmorphine

O~y

Fentanyl

0 s
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Online DAT  EMIT I+
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ine
Ethyl morphine

Diaceryl morphine (heroin)
G-Acetylmorphine
Dihydrocodeine
Morphine-3-glucuronide

Morphine-6-glucuronide

1 Cod o

hone
Noroxycodone
Noroxymorphone
Meperidine
Levallorphan
Levorphanol
Nalorphine
Naloxone
Imiprimine
Ranitidine
Thebaine
Naltrexone
Fentanyl

CEDIA

1:Ipi:-1th
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TABLE7-4 Performance Characteristics of Common Urine Drug Screening Immunoassays®

Drug/Class

Amphetamine/
methamphetamine

Barbiturates

Benzodiazepines

(annabinoids

Cocaine

Opiates
Codeine/morphine
Hydrocodone/hydromorphone
Oxycodone/oxymorphone
6-Acetylmorphine

Methadone

Phencyclidine

Detection Limits
(ng/mL)°

500

200
100-300

25

Confirmation
Limits (ng/mL)®

500

25

Detection Interval®

1-2 days (2—4 days)

2-4 days
1-30 days

1-3 days (1 month)

2 days (1wk)

1-2 days (1 week)

1-4 days
4-7 days (1 month)

Comments

Decongestants, ephedrine, L-methamphetamine, selegiline, and bupropion
metabolites are reported to give false-positive test results with some assays; MDA,
MDEA, and MDMA are variably detected.

Phenobarbital detection interval is up to 4 weeks.

Benzodiazepines vary in reactivity and potency.
Hydrolysis of glucuronides increases sensitivity.
False-positive test results are reported with oxaprozin.

Screening assays detect inactive and active cannabinoids; confirmatory
assay detects inactive metabolite THCA.

Duration of positivity is highly dependent on screening assay detection limits.

Screening and confirmatory assays detect inactive metabolite BE. False-positive
test results caused by cross-reactive compounds are unlikely.

Semisynthetic opioids derived from morphine show variable cross-reactivity.
Fully synthetic opioids (eg, fentanyl, meperidine, methadone, tramadol)
have minimal cross-reactivity. Quinolones are known to cross-react with
SOme assays.

Doxylamine is reported to cross-react with some assays.

Dextromethorphan, diphenhydramine, ketamine, and venlafaxine is reported to
cross-react with some assays.

*Performance characteristics vary with manufacturer and may change over time. For the most accurate information, consult the package insert of the current lot or contact the manufacturer. *Substance Abuse and
Mental Health Services Administration recommendations'™ are shown for amphetamines/methamphetamines, cannabinoids, cocaine, opiates, and phencyclidine immunoassays. Other commercial immunoassay
cutoffs are also listed. Other cutoffs may be set by individual laboratories. Values are after typical use; values in parentheses are after heavy or prolonged use.

BE = benzoylecgonine; MDA = methylenedioxyamphetamine; MDEA = methylenedioxyethylamphetamine; MDMA = methylenedioxymethamphetamine; THCA = tetrahydrocannabinolic acid.

Goldfrank’s Toxicologic Emergencies, 11th Edition



Interpretation of a True Positive Opioid Screen

e Patient uses an opioid

 However:
« Unclear which opioid

« Does not correlate with effectiveness or
impairment

« Cannot tell route, time of use, or amount
used

* Clinical false positive
* Not a false positive



Immunoassay Result

* Patient is not using

* Diversion away

* Clinical false negative

Presumptive Megative
. positive
e Collection/Lab error
TABLE 2. Length of Time Drugs of Abuse Can Be
Detected in Urine
* Wrong assay used
Alcohol 7-12h
- e.g., “Opiate” assay for oxycodone p
Barbiturate
Short-acting (eg, pentobarbital) 24 h
« Cutoffs are often used Lo scing
i : 3d
g 2. 73_(;)((1
 Detection peri ods are short Mariana o e

Single use 3d
Moderate use (4 times/wk) 5-7d
Daily use 10-15d
Long-tcrm hcavy smoker >30d
Opioids
Codeine 48 h
Heroin (morphine) 48 h
Hydromorphone 2-4d
Methadone 3d
48-72h
Oxycodone 2-4d
6-48 h
8d

A5 pvh Data [rom relerences 7 through 12.
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Protracted renal clearance of fentanyl in persons with opioid use disorder

Andrew S. Huhn™"*, J. Gregory Hobelmann™”, George A. Oyler®, Eric C. Strain®

? Department of Psychiatry and Behavioral Sciences, Johns Hopkins University School of Medicine, Baltimore, MD, 21224, USA
bAshley Addiction Treatment, Havre de Grace, MD, 21078, USA
€ Department of Chemical and Biomolecular Engineering, Johns Hopkins University, Baltimore, MD, 21218, USA

Fentanyl and Norfentanyl Elimination

—O— Norfentanyl
—e— Fentanyl

* Analytically correct
e True positive

 Clinically incorrect
* False positive

Huhn AS, et al. Drug Alcohol Depend 2020;108:147



The Gold Standards for
Confirmation

- Gas Chromatography/Mass Spectrometry

« Gold standard for confirmation
« Chemical “fingerprint” of drugs
- Sensitive and specific

- Legally defensible

- Liquid Chromatography/Tandem Mass

Spectrometry (LC/MS/MS)

« Emerging Standard for Confirmation
- Less sample preparation



Buprenorphine analysis

¢ Can only generalize about expected levels
¢ No credible way to say “X” dose should give “Y” level

+ Patients tend to stay within a certain range over time unless dose changes
¢ Trending helpful and can detect aberrancy

¢ Adulterated specimen

¢ Bup without metabolite (always)

¢ Bup >1000 ng/mL, even with metabolite (suggestive)
¢ Higher Bup levels than Norbup levels due to:

¢ Dosing shortly before urine test
¢ CYP 3A4 inhibitor or substrate which slows conversion to metabolite



Matrix Considerations

Window of detection

Time to obtain results (availability of POCT)

Ease of collection (need for trained personnel, collection facilities)
Invasiveness/unpleasantness of collection

Availability of the sample (e.g., renal health, shy bladder, baldness, dry
mouth)

Susceptibility of the sample to tampering



Drugs and metabolites are concentrated in urine
Can compare to creatinine

Drugs are found in much lower concentrations
Easy to observe

Drugs and metabolites incorporated into hair
Concentrations of drugs low with sporadic use

Prospective collection, 1-2 weeks
Inter and intraindividual variability

Invasive and expensive to test
More direct relationship to impairment

Easy to collect and observe
Essentially limited to ethanol



TABLE 4. Comparing Testing Characteristics Across Matrices

Blood

Breath

Oral Fluid

Lrine

Sweai

Hair

General detection
period

POCT/On-site
i mMmunNoassay
available
Primarily detects

Best use in treatment

setting

Ease of collection

Intrusiveness of
collection

Resistance to
tampering

Retesting same
sample

<24 hours |2]
1-8 hours [25]
1 -48 hours [26]

Yes, primarily used for
alcohol

Parent drug compound:
blood alcohol
concentration

Determination of acute
impairment or
intoxication for alcohol

Requires staff trained in
phlebotomy

High for intravenous
access

High

Difficult

~1 hr per standard drink

For alcohol

Parent drug compound;
blood alcohol
concentration

Determination of acute
impairment or
intoxication for alcohol

Easily collected

Low
High

Generally not possible

<24 hours |2]
12-24 hours [27
1-36 hours [28]
5—48 hours [29]
12=48 hours [25]
Yes

qarent drug compound

Short-term detection in
ongoing treatment

Easily collected

Low

High, but some
lllHTﬂilil'lt}'
Difficult

1.5-4 days [29]
| -3 days [25.26.30]

Yes
Drug metabolite

Intermediate-term
detection in ongoing
treatment

Requires specialhized
collection facility
{restroomy)

High

Low

Possible

Continuous, usually
1-4 weeks [2,26]

Parent drug
compound

Medium-term
prospective
monitoring

Easily collected

Low

High, but some
uncertainty
Possible depending

on patch used

7-90 days [2]
7100 days [26]

Mo

Parent drug compound

Long-term monitoring;
3-month drug use
history

Easily collected

Low
High when chemically

untreated
Easy

ASAM Appropriate Use of Drug Testing in Clinical Addiction Medicine, 2017
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- Medical or forensic toxicologist
- Staff at the testing laboratory
- A physician with MRO certification
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