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OBJECTIVES

1. The participant will be able to summarize the 
evolution of drug testing in monitoring programs

2. The participant will be able to explain the 
differences between toxicological possibility and a 
reasonable medical explanation 

3. The participant will be able to discuss the principles 
of recovery as they relate to toxicological testing



Disclosure



Population Prevalence

Addiction ~ 23,000,000

“ Medically Harmful 

Use” ~ 40,000,000

Little or No Use
Little/No

Use

Very

Serious

Use

In Treatment ~ 2,300,000



Suggested Model of Care
for Substance Use Disorders

1. Identification and Early Intervention

2. Stabilization – If Needed

3. Clinical Management – Setting(s) determined by:

a. Severity, duration, complexity of illness

b. Availability of social supports

4. Patient Self-Management



Fragility of Early Recovery

Most individuals leaving addiction treatment are 
fragilely balanced between recovery and re-addiction in 
the hours, days, weeks, months, and years following 
discharge.

Recovery and re-addiction decisions are being made at 
a time that service professionals have disengaged from 
their lives, while many sources of recovery sabotage 
are present.



Similarities to Other Medical 
Disorders

Substance addiction comparable to asthma, hypertension and 
diabetes.

Highest risk of relapse is in first 3- 6 months

Patients respond best to a combination of pharmacological and 
behavioral interventions.

Treatment of severe cases improves outcomes.



Circa 1938
An illness of this sort—and we have come to believe 

it an illness—involves those about us in a way no 
other human sickness can. If a person has cancer all 

are sorry for him and no one is angry or hurt. But not 
so with the alcoholic illness, for with it there goes 
annihilation of all the things worthwhile in life. It 

engulfs all whose lives touch the sufferer’s. It brings 
misunderstanding, fierce resentment, financial 

insecurity, disgusted friends and employers, warped 
lives of blameless children, sad wives and parents—

anyone can increase the list. 

-Big Book of Alcoholics Anonymous, 
page 18



There are Differences



“high 
negative 
externalities”



Reason #3,747



Reason #1,312



Reason #1575



Reason #1306*

* Why addiction will never be widely viewed as a disease.



NIDA’s 13 Principles of Effective Drug 
Treatment

1. No single treatment is effective for all 
individuals

2. Treatment needs to be readily available

3. Effective treatment attends to multiple needs

4. Treatment needs to be flexible

5. Remaining in treatment for an adequate 
period of time is critical for treatment 
effectiveness

6. Individual and/or group counseling and other 
behavioral therapies are critical components 
of effective treatment for addiction 



NIDA’s 13 Principles cont...
7. Medications are an important element of treatment for many 
patients

8. Addicted or drug-abusing individuals with co-existing mental 
disorders should have both disorders treated in an integrated way

9. Medical detox is only the first stage of addiction treatment

10. Treatment does not need to be voluntary to be effective

11. Possible drug use during treatment must be monitored continuously 

12. Treatment programs should provide assessment for HIV/AIDS, 
hepatitis B and C, tuberculosis and other infectious diseases

13. Recovery from drug addiction can be a long-term process



Treatment Today
Only 1 in 10 Americans who need treatment receive it

Of those that need it, approximately 95% don’t think 
they do

Of the 5% who believe they need it,  2/3 made no 
effort to obtain it

Less than 50% of those admitted to publically funded 
treatment successfully completed treatment



New Paradigm

The use of principles of state PHPs (coercion, 
contingency contracting) and other mandated 
programs (Hawaii HOPE program, Drug Court, etc…)

Shifts balance of decision making toward lasting 
recovery

NOT hands off, but engaging



New Paradigms in Practice

PHPs

HOPE

Drug Court

LAP

HIMS- pilot study



Voluntary Treatment of 
Professionals is an Oxymoron



Components of Monitoring
With Behavioral Monitoring, we follow:

-Time and adherence to daily call in (to determine if screening is requested).

-Support group attendance

-Therapy attendance

-Submission of other self-reports

For chemical monitoring:

-Screen frequently, tailored to past use pattern

-Screen using multiple methodologies (urine, hair, nails, etc.)



What do physicians and other 
healthcare professionals think about 

their PHP experiences? 



Attitude of PHP participants

~79% reported satisfaction

~93% would recommend PHP to a friend

~85% continued to attend meetings after contract ended

Most reported strengths of PHP:

Accountability provided by monitoring
Fellowship and social support
Restoring relationships
Building a spiritual foundation



Views Regarding Helpfulness of 
Treatment/Monitoring

Merlo, Klingman, Conwell, & Rivenbark (2012). American Psychological Association Annual Meeting. Orlando, FL.



Purposes of Drug Testing 

Patients are not always truthful.

Verity adherence to pharmacotherapeutic 
regimen.

Detect unauthorized use of 
prescription/illicit drugs.

Deter use. 

Protect public.







DRUG FREE FEDERAL WORKPLACE 

1981
1986



1987: Public Law 100-71, section 503
Mandatory Guidelines for Workplace Drug Testing 
Programs

Collection procedures

Chain of custody

Drugs and techniques

Laboratory requirements and certification

Medical Review Officer



Early Technology



Immunoassays:
POC vs. laboratory-based



Chromatography Column 
Technology



Gas Chromatography Mass 
Spectrometers



Liquid Chromatography Tandem 
Mass Spec



DRUG FREE FEDERAL WORKPLACE  
“NIDA 5”

• Amphetamine/Methamphetamine

• Cocaine

• Opiates (codeine, morphine, 

heroin)

• Phencyclidine

• Marijuana



Changing Drug Use Patterns
Opiates

Codeine

Morphine

Hydrocodone

Hydromorphone

6-MAM

Oxymorphone

Oxycodone

Buprenophine

Methadone

Meperidine

Propoxyphene

Tramadol

• Cocaine
• Marijuana
• PCP
• Barbiturates

– Butabital
– Amobarb
– Pentobarbital
– Secobarb
– Phenobarbital

Amphetamines
Amphetamine
Methamphetamine
MDA
MDMA
MDEA

• Benzodiazepines

– Oxazepam

– Nordiazepam

– Temazepam

– Lorazepam

– Flurazepam

– Nitrazepam

– Triazolam

– Alprazolam
– Flunitrazepam

– Midazolam

– Clonazepam

– Syn Canns

• Phentermine
• Propofol
• Ketamine
• Sevoflurane
• Gabapentin

• Fentanyl

• Sufentanil

• Soma

• Zolpidem

• Dextromethorphan

• Methylphenidate

• Ethyl glucuronide

• Bath Salts



September 14, 1986June 17, 1971

September 5, 1989 March 29, 2016



Nutt DJ. Lancet 2010;376:1558-1565
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Clinical vs. Forensic Testing

Clinical tests are a part of medical care, whereas forensic tests     
are considered evidentiary. 

Forensic testing requires MRO which is not so in clinical testing. 

Forensic testing maximizes sensitivity and specificity (don’t want 
false negative or false positive).

Forensic testing almost exclusively intended to detect illicit drug 
use whereas clinical testing is for both illicit and legitimate use. 



Ethical Issues 

Beneficence

Nonmaleficence

Justice

Autonomy



Choice of Matrix

Blood

Breath

Urine 

Oral Fluid

Sweat

Hair/Nails



“This is very complicated stuff… you know, 

a lotta ins, lotta outs, lotta what-have-

yous.”



BELIEVEBELIEVE



Доверяй, но проверяй









New York Times, December 11, 2015





PHP Evaluator

Laboratory Evaluee

Laboratory 
test results



“Positive or Negative Tests”

Only confirm the presence  of a designated substance at a 
cutoff level.

A positive test is not diagnostic of a substance use disorder. 

A negative test does not prove that the drug or substance 
was not used.



Differential of negative IA test results

Reisfield GM, Goldberger BA, Bertholf RL. “False-positive” and “false-negative” test results in 
clinical urine drug testing. Bioanalysis 2009;1(5):937-952

–Drug is absent

–Assay not designed to detect

–Limited test specificity

–Drug is present, but below cutoff
• Lack of recent use
• Pharmacologic induction
• Genetic polymorphisms

–Specimen manipulation

–Laboratory error
• Preanalytical
• Analytical: false negative
• Postanalytical: interpretation error



Differential of positive IA test results

–Use as prescribed

–Unauthorized  (same class) drug 
administration

–Incidental exposure

–Laboratory error
Preanalytical

Analytical: cross-reactivity

Postanalytical: misinterpretation

Reisfield GM, Goldberger BA, Bertholf RL. “False-positive” and “false-negative” test results in 
clinical urine drug testing. Bioanalysis 2009;1(5):937-952



Differential of C-MS test results

Positive

Unauthorized  drug administration

Biotransformation

Incidental exposure

Contamination during 
manufacture

Laboratory error

Preanalytical

Analytical: cross-reactivity

Postanalytical

Reisfield GM, Goldberger BA, Bertholf RL. “False-positive” and “false-negative” test results in 
clinical urine drug testing. Bioanalysis 2009;1(5):937-952



Alternative medical explanations

The important point here is that to a lay person and often for
individuals in a drug testing program, the term “alternative
medical explanation” is often misunderstood. It sounds as
though it includes anything that is technically possible. It does
not. Alternative medical explanations are carefully described
in policy. Accidental or unknowing ingestion of a drug is
possible, but it is not an acceptable alternative medical
explanation.

Shults TF. Medical Review Officer Handbook (10th ed). Research Triangle Park, NC: AAMRO; 



I had a urine drug test at work today.

They said they found opiates.

I told them it was probably from the poppy seeds on my bagel.

But then they asked about the THC, hallucinogens, cocaine, and methamphetamine.

I told them it was an everything bagel.



FSPHP 2021 VIRTUAL EDUCATION CONFERENCE & ANNUAL BUSINESS MEETING
World Disrupted: Caring for Caregivers in Uncertain Times 

The nexus between toxicological possibility and 
alternative medical explanation

Scott Teitelbaum, MD

Gary Reisfield, MD

Joseph Jones, PhD

March 31, 2020, 2:30 – 4:30



Can any of these cause positive drug screens?

http://www.google.com/imgres?imgurl=http://www.law.columbia.edu/ipimages/Information_technology/images/CheckMarkX.jpg&imgrefurl=http://www.law.columbia.edu/law_school/info_tech&usg=__w7IIe0Ak8ShAHrvstjznNKvLjZQ=&h=442&w=400&sz=14&hl=en&start=1&zoom=1&itbs=1&tbnid=xONd3jn7L4iOTM:&tbnh=127&tbnw=115&prev=/images?q=x&hl=en&sa=G&gbv=2&tbs=isch:1
http://www.google.com/imgres?imgurl=http://www.law.columbia.edu/ipimages/Information_technology/images/CheckMarkX.jpg&imgrefurl=http://www.law.columbia.edu/law_school/info_tech&usg=__w7IIe0Ak8ShAHrvstjznNKvLjZQ=&h=442&w=400&sz=14&hl=en&start=1&zoom=1&itbs=1&tbnid=xONd3jn7L4iOTM:&tbnh=127&tbnw=115&prev=/images?q=x&hl=en&sa=G&gbv=2&tbs=isch:1
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=nZ998Et2x41tlM&tbnid=A0qu6ZeWHhclIM:&ved=0CAcQjRw&url=http://www.celebstoner.com/news/celebstoner-news/2014/03/23/new-cheech-and-chong-movie-in-the-works/&ei=LH0hVJKVGsvCggSk_ILYAQ&bvm=bv.75775273,d.eXY&psig=AFQjCNHKcuCaIEeqmUEQfhWvPYKA8yJh0g&ust=1411567216624299


“Tell me how X 
got into my Y, 

because I haven’t 
used X.”

- Evaluee

https://www.hakes.com/SaleList/ItemDetail/41131/JACK-DAVIS-ARTWORK-ON-NETWORK-PROMO-BUTTON-FOR-CHICO-AND-THE-MAN


6.265.4
3.73.63.53.43.3

Toxicologically 

possible

Toxicologically implausible

3.83.94.0
Alternative 

medical 
explanation

Toxicologically implausible





Ethanol biomarkers
INDIRECT BIOMARKERS

Liver enzymes (GGT; AST; ALT)

Mean corpuscular volume (MCV)

Carbohydrate-deficient transferrin 
(CDT)

Serum/urine β-hexosaminidase

Total serum/plasma sialic acid

Sialic acid index of apolipoprotein J

5-Hydroxytryptophol

DIRECT BIOMARKERS

Ethanol: urine; breath; transdermal 

Urine/hair ethyl glucuronide (EtG) 
and/or ethyl sulfate (EtS)

Phosphatidylethanol (PEth)

Fatty acid ethyl esters (FAEE)



Indirect biomarkers: specificity issues
GGT

False positives with multiple medications, including phenytoin, tricyclic antidepressants, warfarin, and others

May be elevated with cigarette smoking, diabetes, obesity

May be elevated with vital hepatitis, nonalcoholic liver diseases, and ischemic liver injury

Coffee drinking (>4 cups/day) may lower concentrations in heavy drinkers

MCV

May be elevated in various anemias, including megaloblastic anemia

May be elevated with certain medications, including antibiotics, anti-neoplastics, anticonvulsants, anti-inflammatories, and anti-diabetics

%CDT

Genetic variants in transferrin may cause false positive %CDT

Factors that increase transferrin levels, including Fe-deficiency anemia, chronic illness, and menopausal status may increase total CDT

Some liver diseases, including biliary cirrhosis and end-stage liver disease may elevate % and absolute CDT

Other chronic diseases, including COPD and rheumatoid arthritis may elevate % and absolute CDT

False negative may be associated with female gender and acute trauma with blood loss

Some drugs may elevate % and absolute CDT, including some anticonvulsants and ACE inhibitors

Some drugs may lower % and absolute CDT, including loop diuretics

β-Hexosaminidase

May be increased by hepatitis, liver metastases, diabetes, rheumatoid arthritis, inflammatory bowel disease, myocardia infarction, cerebral infarction.

May be elevated with oral contraceptives and pregnancy



Alcohol dehydrogenase
(ADH)

Aldehyde 
dehydrogenase

(ALDH)

Ethyl glucuronide

(EtG)

Ethyl sulfate

(EtS)

Phosphatidylethanol

(PEth)Ethanol

Acetaldehyde

Acetate

Unchanged in breath, urine, sweat

≤5%

≤0.1%

≤0.1%

≥95%

?
Phospholipase D

(PLD)

Adapted from: Karch S. Drug Abuse Handbook, 2007



ALCOHOL TESTING 

Standard Technology

• Breath – Hours/Drink

• Saliva - Hours/Drink

• Blood – Hours/Drink

• Urine – Hours/Drink

Recovery Technology: 3 x 3 x 3

1)  Urine Ethyl Glucuronide(EtG) - 3 Days binge

2) Phosphatidylethanol(Peth)- 3 weeks binge

3)  Hair/Nails EtG – 3 months binge

http://www.iconbazaar.com/molecules/drugs/intoxicants/alcohol.html


BrAC monitoring



BrAC and zero order kinetics

After 1 h

After 2 h

After 5 h

After 4 h

After 3 h

.08

.065

.050

.035

.020

.005



TAC Monitoring







Urinary EtG/EtS limitations: 1

EtG EtS

“Clinical false 
positive”

1. Incidental exposures
2. UTI: E. coli* 

1. Incidental exposures

“Clinical false
negative”

1. Dilution
2. UTI:

E. coli (with β-glucuronidase)
C. sordellii (with β-glucuronidase)

3. UGT 1A1 polymorphism (?)

1. Dilution

*In presence of alcohol (i.e., alcohol in urine or yeast (e.g., Candida albicans) + glucose)







PEth 
and the 

20 ng/mL cutoff



Three nips of 
scotch



Evaluees with a single positive 
biomarker
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Integrating alcohol biomarkers
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Our conclusions based on extant 
literature



28-year-old physician with alcohol use disorder was on a 5-year 
substance use disorder monitoring contract. Prescribed naloxone 50 
mg daily and disulfiram 250 mg daily. He missed 8 urine drug tests 
over a recent 3-month period and experienced several “mechanical 
issues” with his breathalyzer.

He was required to undergo a I.M.E. 

A blood PEth test was ordered. 

Blood: PEth 632 ng/mL













55-year-old surgeon on a monitoring contract for alcohol use 
disorder, severe, was referred for an evaluation consequent to a 
bloodspot PEth result of 56 ng/mL. He initially denied 
consuming alcohol, but later recalled that he recently 
consumed Nyquil for an upper respiratory tract infection.



The Math

• EtOH per dose: 30 mL x 0.79 g/mL x 10% alcohol = 2.37 g

• EtOH per day: 2.37 g x 4 = 9.5 g/day

When used at this greater than recommended daily dose, 

NyquilTM ≈ 0.7 standard drinks/day





Conclusions
1. There is no single ideal biomarker for measuring alcohol abstinence

2. For detecting any recent alcohol use, PEth was the single most important
biomarker, but…

3. For detecting any recent alcohol use, PEth combined with EtG/EtS had the
greatest yield.

4. Regarding urinary biomarkers, traditional EtG500-only screening would have left
most very recent alcohol consumption undetected. The greatest yield
necessitates EtS testing.

5. Based on very limited evidence, hair EtG20 offered the lowest yield for
detecting alcohol consumption.

6. Best use of biomarkers requires history (days), history (weeks), history
(months)!



CBD

THC



It is important for all employers and safety-sensitive employees to 

know:

1. The Department of Transportation requires testing for marijuana and not CBD.

2. The labeling of many CBD products may be misleading because the products could 

contain higher levels of THC than what the product label states. The Food and Drug 

Administration (FDA) does not currently certify the levels of THC in CBD products, so there is 

no Federal oversight to ensure that the labels are accurate. The FDA has cautioned the 

public that: “Consumers should beware purchasing and using any [CBD] products.” The FDA 

has stated: “It is currently illegal to market CBD by adding it to a food or labeling it as a 

dietary supplement.” Also, the FDA has issued several warning letters to companies because 

their products contained more CBD than indicated on the product label.”

3. The Department of Transportation’s Drug and Alcohol Testing Regulation, Part 40, does 

not authorize use of Schedule I drugs, including marijuana, for any reason. Furthermore, 

CBD use is not a legitimate medical explanation for a laboratory-confirmed marijuana 

positive result. Therefore, Medical Review Officers will verify a drug test confirmed at the 

appropriate cutoffs as positive, even if an employee claims they only used a CBD product.





http://www.thewhizzinator.com/whizzinator.html
http://www.thewhizzinator.com/lifestyle-products/whizz-kit






You can beat the system but you can’t beat 
the disease.



November 20, 2019



Perspectives

Toxicology testing is a way of following a chronic illness 
like HgbA1C in Diabetes or BP in Hypertension

Powerful relapse prevention tool

Deter more than detect

Accountability

Balance protecting public and supporting healthcare 
professional 

Pro-recovery/ Positive reinforcement



Negative Aspects
Can’t drink or use

Cost

Hassle

Stigma

Reliability

Not real time



Cost

Testing can include urine, PETH, hair, portable breathalyzer 

Usually years 1-2 are most expensive ($3k +)

Years 2-5: $2000-$2500

List of drugs expanding i.e. Kratom, Tianeptine, etc





Character Defects

“The chief activator of our character defects have been self-
centered fear, primarily fear we would lose something we 

already possess or fail to get something we demanded.” – step 7



Twelve and Twelve pg 31, step 2

“As Psychiatrists have often observed, defiance is the outstanding 
characteristic of many an alcoholic.” 



Character Defect Recovery Response 

Defiance/ Oppositional Obedience, Willingness, Respect, 
Acceptance

Pride Humility

Mistrust/ Skeptical Faith, Trust

Arrogance Teachable

Victim role/ Blaming Resiliency, Responsibility, Gratitude 

Dishonesty Honesty, Accountability



Humility

Humility, as a word and as an ideal, has had a very bad time in 
our world. Not only is the idea misunderstood; the word itself is 
often intensely disliked. – step 7

“To those who have made progress in AA, it amounts to a clear 
recognition of what and who we really are, followed by a 
sincere attempt to become what we could be.” – step 5



“Participants’ attitude about 
testing is a great indicator of 
where they are in recovery.” 

- Dr. Scott Hambleton



“The two things that kept me sober 
early on were a picture of my kids on 

my desk and an empty urine cup.” 

- Dr. Penny Ziegler



Spiritual Experience

“We find that no one need have difficulty with the spirituality of 
the program. Willingness, honesty and open-mindedness are the 

essentials of recovery. But these are indispensable.”

- Alcoholics Anonymous, Appendix 2 



The Target is Always 
The Brain, however…

The nucleus accumbens lighting up



While science has taught us that 
addiction is a hijacking of the 
brain, recovery must involve 

healing of the heart and the soul.




