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Required Specimen Validity Tests: Urin

R Creatinine

R Specific gravity if creatinine <20 mg/dL

R pH

py)

Oxidizing adulterants 1)

Nitrites, pyridinium chlorochromate, chromium (VI),
bleach, iodine, halogens, peroxidase, peroxide, othe

R Additional as needed




Urine Specimen Validity Testing

R Adulterated

Non-normal constituent

Endogenous constituent at non-normal concentration
R Substituted

Creatinine <2 mg/dL ands.g. ! 1.0010 or " 1.0200

R Invalid
Inconsistent creatinine, speciﬂc gravity
Nitrite, pH, possible presence of other adulterants
Interference
Appearance
R Dilute
Creatinine "2 mg/dL but <20 mg/dL ands.g. >1.0010 but <1.0030

Adulterated: Urine

Initial Confirmation
pH <3or'11 Colorimetric
pH meter pH meter
Nitrite 1500 mcg/mL  Colorimetric

Gen. oxidant

Different method

Chromium (VI) !50 mcg/mL  Colorimetric ~ Different method

(LOD)
Halogen Colorimetric Different method
(LOD)
Glutaraldehyde Aldehyde test
IA response GC/MS (LOD)
Pyridine Colorimetric GC/MS (LOD)

Surfactant 100 mcg/mL  Colorimetric  Different method

Invalid: Urine

» Inconsistent creatinine and specific gravity

Creatinine <2 mg/dL AND s.g. >1.0010 but < 1.0200

Creatinind 2 mg/dL AND s.g"1.0010

» pH
13and <4.5
19 and <11

» Nitrite
1200 mcg/mL but <500 mcg/mL

» Possible presence of Cr (1V), halogen, glutaraldehyde,
oxidant, surfactant
» Interference

» Appearance




Substituted: Urine

R Creatinine <2 mg/dL AND s.g1.0010 or=1.0200
R Creatinine cutoff for substituted was <5 mg/dL

R 6/01 Ishikawa v. Delta Airlines, D.Or.:
Challenged 5 mg/dL creatinine cut-off

R 2/03 Congressionally-mandated DOT / FAA study
Scientific meeting, Tampa, FL

Py

5/03 DOT: MRO interpretation for creatinine 25 mg/dL
4/04 SAMHSA: Lowered creatinine cutoff to 2 mg/dL

11/04 DOT: Consistency with SAMHSA

n U D

1/05 SAMHSA: Affirms creatinine cutoff <2 mg/dL

DOT Specimen Substitution Reporting
Creatinine/s.g. Laboratory MRO

Creatinine 5 mg/dL . Cancelled (if legit.)
s.g! 1.001 or'1.020 Substituted Substituted

Creatinind 5 mg/dL Substituted
s.9!1.001 0r'1.020  Quantitative values

" Dilute
'5 but"2 Immediate d.o. recollectig
<2 Substituted

! Limit of Detection Creatinine not detected Substituted

DOT, Interim Final Rule, 68 FR 31624, 5/28

Validity Testing Criteria: Urine

Creatinine, mg/dL

<+—— Inconsistent = Invalid
20 S

Normal

~<+— Dilute

. Substituted

Substituted

Inconsistent = Invalid

1.00101.0030 Specific 1.0200
gravity




SAMHSA U.S. Courts

R Dilute creat 2 but <20 creat 2 but <15
AND OR
s.g. >1.0010 but <1.0030  s.g. 1.002 or 1.003
R Invalid creat <2 creat 2
AND AND s.g."1.001 or! 1.045

s.g. >1.0010 but <1.02005.9." 1.0010
pH !3 but<4.5 pH !9 but <11

R Substituted creat <2
AND creat <2
s.g."1.0010 orl 1.0200
R Adulterated pH <3 or! 11 pH "4 or >10
Non-normal substance  Non-normal substance
Non-normal level Non-normal level

Drug Use, Dilution, and Detection

10.0% 9.9% 10,000 DOT specimens
758 dilute
8.0%1
[] Positive at Limit of Detection

6.0%, M Positive at HHS cut-offs
4.0%|

2.8%
2.0%]

1.2%
0.3%

0.09

Dilute Normal (758 controls)
s.g. <1.008nd / ocreatinine <20 mg/dL

National Laboratory Certification Program, Program Document #

Urine Production Rate After Water Loadin
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Urine Production Rate After Water Loadin
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Effect of Water Loading on Urine Cannabinoid Level
Cannabinoids, ng/mL
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Creatinine Specific Gravity
Typical: ~150 mg/dL ~1.025

Dilute x 8

Cut-off: 20 mg/dL 1.003




Creatinine vs. Urine Production Rate
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Specific Gravity vs. Urine Production Rate
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Creatinine vs. Specific Gravity
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Dilution: Cocaine

15000

ng/mL 10000

5000, | Dilute x 8
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Creatinine: Spot Urines

# subjects
70-
n=534 avg. 176 mg/dL
60 N 385Men  avg. 190 mg/dL
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Urine Creatinine in Methadone Treatment Patients
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Urine Creatinine: Diabetics vs. Normal Population
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Creatine Creatinine

Effect of Creatine Loading on Urine Creatinine

400, Creatinine n=4
mg/dL Oral creatine: 20 g/day, 5 days, then 5 g/day, 5
O Before creatine loading
3004
@ During / after creatine loading|
2001
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0 : : : :

Ropero-Miller et al., 19

Urinary Creatinine After Creatine Loading

150, Urinary creatinine

(mg/dL)
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Adjusting Cannabinoid Levels for Dilution / Concentratio

ngCannabinoidg mL <100 - ngCannabinoids
mg Creatinine/ dL ~  mgCreatinine
50ngCannabinoidsmL X100 33ng Cannabinoids
150mg Creatinind dL - mg Creatinine
(normal)
50ngCannabinoidg mL 10 333ng Cannabinoids
X = —————
15mgCreatinine/ dL mg Creatinine
(dilute)

Creatinine Normalized THC-COOH in Chronic Users

Normalized

THC-COOH n=
1 ng/mL 1 5000 doses lifetime use (= daily use for 14 years)
6004 Levels normalized to 100 mg/dL creatinine
g +SE

5/17 (29%) negative (EMIT @ 20 ng/mL) w/i 1 week
9/17 (53%) negative w/i 2 weeks
3007 11/17 (65%) negative w/i 3 weeks

200+

100+

Days after last use E. Kouri et al., 1099

Renewed Use or Residual?

With current immunoassays @ 50 ng/mL cut-off:

» Occasional users: positive for 1D2 days, rarely longer
» Documented chronic users: positive for 2D3 weeks, rarely lon
» Examine every positive, review intervening OnegativesO

» Positive after 1 month——» Renewed use
(conservative)

» 50% increase in dilution-adjusted levels—» Renewed use
after 1 week
(conservative)

11



Renewed Use vs. Residual Levels from Prior Use?

Issues for consideration:
R Time: between test results, from claimed last use
R Drug levels (normalized)
R Pattern: levels (normalized), time, specimen ratiog
R Specimen validity: dilution, creatinine, normalizatiq

R Donor claims, history

“Negative”
does NOT mean
“No drug”
Assay
response Cut-off
Drug-free |,

control, -~

.,

Drug concentration

12



Assay

response
Positive = -
sample s
7’
7’
’
’
7’
’
. 4
Cut-off (g
. . 7’
ONegativeO .
sample
4
’
’
7’
’
7’
’
7’
Cut-off
Estimated Estimated
concentration concentration

U.S. v. Klimek (SDNY, 3/2/04)

» Drug use violation of supervised release

» OPositiveO on-site immunoassay (300 ng/mL cut-off
» ONegativeO laboratory screening immunoassay (181
» ONegativeO GC/MS confirmation (118 ng/mL BE)
» Creatinine 29.6 mg/dL

» s.g.1.003 = Odiluted, invalidO

U.S. v. Klimek (SDNY, 3/2/04)

OThe results of a drug test E shall be subject to confirmation
only if the results are positive, EO

OA drug test confirmation shall be a urine drug test confirmed
using gas chromatography/mass spectrometry techniques EQ
18 U.S.C. ©3563(e) (probation)
18 U.S.C. ©3583(d) (supervised rel

OThe program shall include such standards and guidelines as
the Director may determine necessary to ensure the reliability
and accuracy of the drug testing programs EO

18 U.S.C. =3608

P.L. 103-332 Violent Crime Control and Law Enforcement Act o

13



U.S. v. Klimek (SDNY, 3/2/04)

OHowever, the test result did not mean that Klimek did not have
cocaine in his system.O

OHere, a GC/MS test was performed, and it confirmed that coc
metabolite was present in KlimekOs system.O

Olt should go without saying that it violates the terms of Klimek
supervised release to have ANY cocaine metabolite in his syste|

OEven if | assume that the fixing of a Ocut-offO level for GC/MS
the DirectorOs conclusion that KlimekOs test result is question.
simply a factor going to the weight of the drug testing evidence

U.S. v. Klimek (SDNY, 3/2/04)

OE there is nothing magical about the cut-off level selected
the AO; equally reputable organizations involved in drug
testing specify lower cut-off levels.O

OThe results of the specimen validity test strongly suggest
effort to beat the test and are most persuasively interpreted
that way.O

OAnd because | find that the results of the GC/MS test

conducted on KlimekOs urine sample satisfy the Congress
mandated requirement that a contested drug test be Oconf
using GC/MS EO

U.S. v. Klimek, 2nd Cir., 6/8/05

“Even more significantly, the confirmation test performed
on defendant’s sample—once it was “normalized” for
dilution—would have evinced a cocaine metabolite
concentration of 406 nanograms per milliliter, well above
the cutoff level of 150 nanograms per milliliter.”

14



