DRUGS OF ABUSE REFERENCE GUIDE

ELSSI’S TEST PANEL 

CUT-OFF LEVELS

---------------------------------------------

	DRUG
	SCREENING
	CONFIRMATION
	DETECTION TIME IN URINE
	HOW USED BY THE PERSON

	1. ALCOHOL
	0.040 MG/DL
	0.040 MG /DL
	12-24 hours
	Orally

	2. AMPHETAMINES

a. Amphetamine

b. Methamphetamine

c. MDA

d. MDEA
	500 NG/ML
	250 NG/ML

250 NG/ML

250 NG/ML
	 1-3 days
	Orally, inhaled, injected

	3. ECSTASY (MDMA)
	500 NG/ML
	250 NG/ML
	  1-3 days
	Orally, inhaled, injected

	4. BARBITURATES
a. Amobarbital

b. Pentobarbital

c. Secobarbital

d. Butalbital

e. Butabarbital

f. Phenobarbital
	300 NG/ML
	200 NG/ML
	Short acting 1 day; Long acting 2-3 weeks
	Orally

	5. BENZODIAZEPINES
a. Desmethyldiazepam

b. Oxazepam

c. Temazepam

d. Alprazolam

e. Alpha-OH-Alprazolam

f. Lorazepam
	300 NG/ML
	200 NG/ML
	Extended use=4-6 weeks Chronic use=6-12 months
	Orally

	6. COCAINE
	150 NG/ML
	100 NG/ML
	 2-4 days
	Inhaled or injected

	7. OPIATES

a. Codeine

b. Heroin (*)

c. Morphine
	300 NG/ML

10 NG/ML
	300 NG/ML

10 NG/ML

300 NG/ML
	  1-3 days
	Smoked, eaten or injected

	8. PHENCYCLIDINE
	25 NG/ML
	25 NG/ML
	15-30 days
	Orally, injected or smoked

	9. MARIJUANA
	50 NG/ML
	15 NG/ML
	2- 45 days
	Smoked or eaten

	10.  METHADONE
	300 NG/ML
	200 NG/ML
	3 days
	Orally

	11.   METHAQUALONE
	300 NG/ML
	200 NG/ML
	2 weeks
	Orally

	12.  PROPOXYPHENE
	300 NG/ML
	200 NG/ML
	1-2 days
	Orally


(*) As per new DOT requirements, we added a specific screening test for 6-Monoacetylmorphine (heroin metabolite) at 10 NG/ML cut-off concentration. This change requires a laboratory to confirm and report the heroin metabolite by itself, in contrast to the old Guidelines policy that required the heroin metabolite to be tested and reported in conjunction with a positive morphine result.

Stimulants

Amphetamines and Methamphetamines


 
Rx Names: Dexedrine, Benzedrine, Desoxyn, Methedrine                                            

Street Names: Uppers, Speed, Pep pills                                                        
Pharmacology: Increase release norepinephrine and dopamine at the synapse while decreasing their    removal. Stimulates the brain and Sympathetic branches of Nervous system by increasing alertness, reaction times, enhancing sense of mental-physical activity and anorexia as the major reasons for its use. 
Rx Requests: for weight loss and rapidly completing job or home obligations. 

Illicit Street use: is for its mental high and enhanced physical and mental activity.  
Continued Chronic use: elevates Heart rate, Blood Pressure, loss of focus which increases decision making errors, and non stop talking.  Also requires increasing doses to maintain its stimulating effect; resulting in paranoid delusions, and severe fatigue if briefly stopped.  
Cocaine





Rx Name: Cocaine HCl                                     
Street Names: Coke, Snow, Nose Candy
Pharmacology: Cocaine (methylbenzoylecgonine) is an alkaloidal substance found in the leaves of the Coca plant. Although Norcocaine is a very minor metabolite, it’s the only metabolite having a psychoactive effect. When consumed with alcohol, it forms Cocaethylene or ethylcocaine that penetrates the brain barrier, so they get a longer and higher high. Ethylcocaine has a greater cardiotoxic effect than Cocaine and a slower excretion rate than Cocaine.
Not available by Rx. Limited medical use in USA as a topical anesthetic and vasoconstrictive agent being limited in use to Plastic Surgeons, Otolaryngologists, ophthmaologists and ER physicians for lacerations and nose bleeds. Rarely used as a diagnostic test in Horner’s Syndrome.
Illicit Use represents its primary usage. Sold as Cocaine HCL, a fine white powder. It’s abused for its stimulant and euphoric effect. It’s highly addictive as the dosage must be constantly increased to maintain its high stimulant and euphoric effect and in prolonging its duration of effect. Subsequent mental confusion and paranoid delusions followed by seizures, cardiac arrhymias and death. Heating Cocaine in water, adding Sodium Bicarbonate to remove the HCL, then extracted with ether which dries to a chalky, white substance called “crack”. It produces a quicker, higher and longer lasting high than Cocaine, thus this person is becomes addicted and must have the drug. 
Diagnosis:

Urine: primary metabolite found from Cocaine use is benzoylecgonine. A positive urine reveals 150 ng/ml or higher of this metabolite. Levels as high as 100,000 have been found in chronic abusers.
Blood: Presence of the benzo metabolite indicates Cocaine use within last 4-6 hours and can last up to 24 hours especially if Cocaethylene was formed by combining Cocaine with Alcohol ingestion.
Sweat: Cocaine reaches maximum levels only within 24 hrs of use using sweat patches.
\

Hallucinogens
Cannabinoids


        

Rx Name: Marinol (Dronabinol) represents a chemically synthesized THC=Marijuana.  Available as Rx in 
Capsules. FDA approval for TX of chemotherapy-induced nausea and for appetite stimulation in the treatment of AIDS-related anorexia. It has psychoactive effects so patients are warned not to drive, operate complex machinery or engage in hazardous activity.

Street Names: Marijuana. Dope, weed, hemp, hash, grass, pot, etc.
Pharmacology: Marijuana represents a mixture of the dried, flowering tops and leaves from the cannabis plant, Cannabis sativa. Contains a class of compounds known as cannabinoids. The principle psychoactive agent in cannabinoids is delta-9-tetrahydrocannabinol (THC). As a hallucinogen, it affects the mind causing a euphoria or “high”, followed by drowsiness.  Impairs concentration, learning and perceptual skills. Time, color and spatial perceptions are altered for 3-5 hours. Loss of coordination and judgment can last 24-48 hours for which the person is consciously unaware. Metabolites stored in fatty tissue that accounts for its slow excretion. Thus a positive urine drug test can result more than 30 days after it is stopped. Daily use does not confirm an addict as it is easily stopped, having no significant addiction needs unlike those drugs that cannot be voluntarily controlled in causing addiction such as cocaine.
Diagnosis: 

Urine: Screening immunoassay detects multiple metabolites of THC while the GC/MS specifically identifies and quantitates THCA. Standard lab cut-off level is 50 ng/ml, but it can be varied from 20 to 100 ng/ml, at the employer’s request in non DOT cases. The assay can be falsely positive as metabolites from other drugs can cross-react with the antibodies used in the immunoassays. Therefore, confirmation for a positive THC always must be established by a GC/MS lab confirmation test. Passive exposure to Marijuana smoke will not result in a positive THC urine test.

Hair: very small amounts THC are deposited into hair, thus HHS proposed 1pg/mg cut-off value for screening and 0.05 pg/mg as THCA cut-of confirmation by GC/MS. As such, infrequent users of THC will be missed with hair analysis.

Oral Fluid: only elicits THC that is deposited within oral cavity before it is swallowed (in salvia) or absorbed into the blood. THC is not transferred from blood to the oral cavity with 2 ng/ml cutoff in GC/MS lab confirmation. Positive THC confirms use of THC within 24 hours or less. Kissing some who is smoking Marijuana will not reveal a positive +THC test after 30-60 minutes, so always wait one hour before oral testing.

Blood: Can have high peak plasma concentrations of 100-200 ng/mg on recent usage but rapid elimination occurs so may be negative in 24-48hour.

Phencyclidine (PCP): 




Rx Use: None

Street Names: PCP, Angel Dust, Love Boat

Illicit Use: Used for its “high metal effects” which are bizarre and in combination with other drugs to

enhance their effect, such as Cocaine and THC. Can be smoked, eaten, snorted or injected IV

Pharmacology: Intoxication begins several minutes after consumed. Major effects decline after 4-6

hours with 24 hours before returning to “normal”. Unpredictable bizarre effects can not be predicted 

such as agitation, schizophrenic type personality changes. Physical findings Nystagmus, HVD, 

tachycardia, severe impairment of physical and mental abilities ever after one dose. It is lipid soluble like 

THC, so excretion is longer, up to 30+ days in chronic use. Ingestion acid solution like Cranberry juice 

enhances rate of excretion. Benadryl and Dextromorphan can cause false + assay reports but GC/MS 

determination confirms its existence.
Narcotics/Analgesics/Opiates

Opiates (Morphine, Codeine)



Rx Use: Opiates derived from opium that is extracted from seeds of Opium plant and contains morphine and codeine. Opioids are compounds having opioid pharmacologic activity which include synthetic opiates in addition to opiate alkaloids. Opioids do not contain nor or they metabolized to codeine, morphine or 6-AM. Term Narcotics refers to addictive drugs (e.g., opiates and Opioids) that reduce pain and induce sleep.  Federally regulated testing only involves opiates, which are morphine, codeine and the heroin metabolite 6-AM. Non federal regulated testing are for Opioids such as fentanyl, hydrocodone, hydromorphone, methadone, oxycodone and propoxyphene, which are missed in the Federal 5 drug panel. Thus a negative 5 drug panel does not imply the donor is not consuming opioid type drugs.

CODEINE, MORPHINE AND 6-ACETYLMORPHINE:

Morphine is the most abundant opiate in poppy seeds and is provided by Rx. Codeine occurs naturally in poppy seed and can be synthesized from morphine and is available by Rx.

Heroin (diacetylmorphine) is a semi synthetic opiate obtained by reacting morphine with acetic acid. There is no legitimate use for Heroin.

Opiates rapidly induce feeling of euphoria high with physical and mental relaxation. Higher does are required to maintain the same extent of the high which then induces significance dependence from its addicting qualities. Mental confusion, loss of mental alertness and coordination with inability to operate machinery or driving safely. Pin point pupils (miosis) slurring of speed and signs of intoxication are physical findings in large dosage. Addiction is strong and withdrawal symptoms severe so medical management required stopping these drugs and removing addiction. 

Therapeutic Uses:

Codeine:  Used as an analgesic (i.e. Tylenol #3) and cough suppressant. Codeine in syrup for cough can be sold without an Rx of codeine not more than 2mg/ml. Codeine tab sold in Canada OTC

Morphine: used to relieve moderate to severe pain by oral tablets, I.M. or IV within hospital environment. Tincture Opium sold in US OCT in low dosage for diarrhea.

Illicit Use: Heroin is the major target of workplace drug testing because of its strong abuse from addiction. Rx Opiates and Opioids are frequently abused by health care professionals. Fentanyl is drug of choice for anesthesiologists. Hydrocodone (Vicoden) commonly abused by pharmacists and dentists. IV morphine and meperidine commonly abused by nurses. Oxy-cotin is a long acting pain killer is abused nation-wide. Tablets crushed to snort the drug to get immediate and prolonged high. Lethal when multiple tablets are chewed together.
Metabolism & Excretion of Opiates
Heroin and 6-AM                                      
Heroin (diacetylmorphine) is deacetylated to 6-acetylmorphine (6-AM) in the body. After a single dose of Heroin, it may be detected in the urine for 2-8 hours at concentration of 10 to 250 ng/ml. Its absence does not rule out use of heroin. Positive heroin is obtained when the Morphine concentration exceeds 2000 ng/ml and total codeine to total morphine ratio is less than 0.125. 6 AM is stable refrigerated up to 10 days and frozen up to 2 years. All morphine levels of 2000 ng/ml should be checked for existence of Heroin in screening for 6-AM. The existence of 10 ng/ml or higher of 6-AM in the urine confirms the consumption of Heroin, however non regulated labs will not run the 6-AM screening for Heroin routinely as they require its specific testing from their clients request on each morphine level above 2000 ng/ml. Most companies referring specimens to labs are not informed on this lab requirement, thus their pre-employment drug screening may miss potential employees on heroin and not realize it. The MRO physician utilized by Elssi has confirmed that all their elevated morphine drug levels are also screened with 6-AM testing in maintaining Elssi’s high quality standards. The MRO has also included routine screening for the opioid hydrocodone (Vicodin) at no extra cost. As Morphine collections are not aggressively evaluated less than 5,000 ng/ml, confirming the existence of 6-AM is essential in confirming addiction to Heroin, rather than finding a positive level of MS @ 5-10,000 ng/dl, which does not confirm opiate addiction exists as a positive 6-AM for heroin does.

Codeine: rapidly metabolized in the body to morphine and norcodeine in the form of a conjugate. Initially, codeine level is higher than morphine with morphine level later surpassing the codeine level. Codeine and morphine excretion can last up to 4 days with only morphine being detected at

 3-4 days.

Morphine: extensively metabolized in passage through the liver. Plasma peak levels of morphine occur one hour after oral ingestion and five minutes after intravenous injection. About 10% excreted in the urine as morphine and the remainder as morphine-3-glucuronide. Morphine does not metabolize to codeine, therefore ingestion of pure morphine cannot account for codeine in the urine. As poppy seeds contain morphine and codeine, consumption will provide positive urine test for morphine and codeine about 300 ng/ml. The highest level of morphine from poppy seed consumption has been 11,571 ng/ml and 4,861 respectively. Poppy seeds can also cause positive salvia morphine test up to one hour after poppy seed consumption. 

Laboratory Analysis:
Screening immunoassays for opiates are subject to many cross-reactions with other drugs, resulting in false positives. This necessitates the lab to utilize GC/MS testing in confirming a positive test for the specific drug in question. Remember, the semi-synthetic opioids:  hydrocodone, oxycodone and hydromorphone are not elicited with standard immunoassay screening tests.  A specific opioids drug panel must be utilized if these opioids are to be detected. Do not expect the 5 or 10 drug testing panel to confirm the existence of these opioids in urine drug testing: oxycodone=percocet; hydrocodone=vicodin and oxy-cotin all require the specific opioids drug testing panel. 

Urine
In 1998, HHS revised the mandatory guidelines to increase the screening and confirmatory cut-off levels of opiates from 300 ng/ml to 2000 ng/ml with 6-AM analysis in morphine levels above 2000 ng/ml levels. Remember, non regulated labs do not routinely test for 6-AM, as they commonly require their referring clients to specifically request the 6-AM test be done on the elevated morphine specimens. As they are not required to do 6-AM testing on non regulated specimens, they may or may not elect to request their client for an additional charge on each 6-AM test as requested on non-DOT specimens. 

Hair
Hair analysis analyses focus on codeine, morphine and heroin. Analysis for opioids is more limited. Advantage is hair will reveal addiction as it provides up to a 3 month history of drug use but will not reveal acute drug use like urine. Hair is positive only after 10 days of frequent drug use and not for the occasional drug user. It is more expensive and slower to report than urine. Its greatest value is for detection of chronic drug users with addiction. 

Oral Fluids 

Morphine and codeine GC/MS cut-off level is 40 ng/ml.  Heroin as 6-AM, appears in oral fluid (salvia) minutes after heroin ingestion at a higher peak level than found in plasma. Poppy seed ingestion can result in morphine concentration greater than 40 ng/ml in oral fluid, up to one hour after ingestion of poppy seed bagels.

Sweat 

Use of heroin reveals small amounts of 6-AM and morphine. Questionable value for heroin diagnosis.

Interpreting Results
      6-AM Positive Result: is specific in confirming heroin usage.

      6-AM Negative Result: If positive for morphine and negative for 6-AM, may be result of poppy seed ingestion unless the morphine/codeine level is at or above 15,000 ng/dl, or if donor admits to illegal consumption or if the donor’s physical examination reveals signs of opium addiction. An M/C ratio less than 2 and a codeine concentration >300 ng/ml, is inconsistent with poppy seed ingestion. Therefore, a donor with a negative 6-AM, with M/C concentration less than 15,000 ng/ml and the donor’s physical examination is negative for opiate use; the positive urine test will be reported as being negative by the MRO, assuming also that the donor denies illicit MS use.

Even if the morphine level is up to 14,000 ng/dl. Although medical exams are poor in confirming opiate addiction, however, should donor refuses a medical exam at his cost by the MRO, the donor is informed his urine drug test will be reported as being positive. Rx and non-Rx medications (Paregoric) can produce a positive morphine level up to 10,000 ng/ml.

Hydrocodone (Hycodan, Vicodin, Lortab, and Lorcet):

Is a semi synthetic opiate that provides significant pain relief. As an opioid, it will not be detected in the common 5 or 10 drug screen panel unless it is specially added as with Elssi drug testing. Metabolite in urine as hydrocodone, then to hydromorphone and codeine. Use of codeine can cause small amounts hydrocodone in urine.

Propoxyphene (Darvon, Darvocet):

Description:

Synthetic opioid for mild to low moderate pain. Potentially fatal when taken in large amounts with alcohol consumption. Pulmonary edema, cardio toxicity, convulsions and hallucinations.

Metabolism and Excretion :
Oral ingestion is standard and its therapeutic effect lasts 2-4 hours.  Can be positive in urine up to one week after stopped.

Interrupting Results :
Positive urine test commonly confirmed by an Rx for it or else they borrowed someone else’s prescription.

Depressants/Sedatives/Hypnotics

Barbituates

Also known as barbs, downers, and trangs.

Act as sedative-hypnotic agents. Affects simple motor performance and can impair performance on complex psychomotor and cognitive tasks. Has adverse withdrawal effects noted by anxiety, nervousness, tremor, weakness, insomnia, anorexia and weight loss.

Therapeutic Uses

Often used with salicylates for pain and headaches with anxiety. Phenobarbital and Mephobarbital are used for seizures. Used with other drugs in GI disorders such as Donnatal and Bellaspas. Also used

With Theophylline in pulmonary bronchial conditions

Illicit Uses

Abuse was prevalent in the 1960’s and since replaced by abuse with benzodiazepines. Shorter acting Barbituates such as pentobarbital, secobarb and amobarb are the one used for illicit needs which are very infrequent now

Metabolism
Long acting ones like Phenobarbital can take 2-3 weeks to be fully excreted, while shorter- acting ones in 2-4 days.

Urinalysis Diagnosis
The lab cut-off level is 200 ng/ml by GC/MS lab analysis. Commonly found in urine from using borrowed medication.

Benzodiazepines
Commonly confirmed in urine with a physician’s Rx. 

Therapeutic Uses
These are the most widely prescribed drugs in the world. Diazepam (Valium) and Alprazolam (Xanax) is the most common prescribed. Temazepam (Restoril) and Lorazepam (Ativan) and Flurazepam (Dalmane) commonly used for insomnia. Rx’s used for anxiety-induced depression, stress, panic disorders, muscle spasm, alcohol withdrawal and seizures. Caution in resolving addiction cases and those involved in potentially hazardous activities.

Illicit Uses
Usually mixed with other drugs such as opiates, cocaine or amphetamine. Overdoses can cause coma, seizures and respiratory depression. Chronic use leads to addiction. Withdrawal symptoms are tremors, seizures, severe anxiety.

Metabolism, Excretion & Urinalysis

Utilized orally or intravenously. Metabolized in the liver to produce many metabolites. As such can cross react with other medications to give a positive on immunoassays, however, specific drug is identified by GC/MS analysis, with 100 ng/ml being the cut-ff in GC/MS analysis. Excretion can be greatly delayed, presenting in urine 2-3 weeks after drug is stopped.

Foreign drugs may be sold in health food stores and contain diazepam (Black Pearls, Cow’s Head, etc.) and will give positive urine test for diazepam.

Ethyl Alcohol
Alcohol Abuse








This is when people consume large amounts of alcohol and will behave as true alcohols in acting as drunks, being confused, loss of stability, normal speech and passing out. However, unlike alcoholic addicts, they can voluntary stop alcohol consumption without the severe withdrawal effects of the alcoholic.

1. Recurrent use leads to inability to fulfill major obligations at work, school or home.

2. At great risk in performing physically hazardous such as driving or operating complex machinery.

3. Results in legal problems with disorderly conduct, DUI, etc.

4. Severe consequences of loss of job, family, home, physical injuries from fights, etc.

  5. The aforementioned effects of alcohol abuse still do not meet the criteria for alcohol dependency.

Alcohol Dependence

A maladaptive pattern of alcohol use, leading to clinically impairment or distress, as manifested by three or more occurring at any time in the same 12 months period:

  1. Tolerance, as defined by either of the following: 

     a. A need for markedly increased amounts of alcohol to achieve intoxication or the desired effect.

      b. Markedly diminished effect with continued use of the same amount of alcohol

  2. Withdrawal, as manifested by either of the following:

      a. The characteristic withdrawal syndrome several hours to a few days following cessation (two or more of the following): autonomic hyperactivity (e.g., sweating or pulse rate > 100), increased hand tremor, insomnia, nausea or vomiting, transient visual, tactile or auditory hallucinations or illusions, psychomotor agitation, anxiety or grand mal seizures.

      b. Alcohol or other substances are taken to relieve or avoid withdrawal symptoms.

  3. Alcohol is taken in larger amounts or over a longer period than was intended.

  4. There is a persistent desire or unsuccessful efforts to cut down or control drinking.

  5. A deal of time is spent to obtain alcohol, drink alcohol, or recover from its effects.

  6. Important social, occupational, or recreational activities are given up or reduced because of drinking alcohol.

  7. Alcohol use is continued despite knowledge of having persistent or recurrent physical or psychological problem that is likely to have been caused or exaggerated by alcohol.

Specify if:

With physiologic dependence: evidence of tolerance or withdrawal (i.e., either item 1 or item 2 is present)

Without physiologic dependence: n o evidence of tolerance or withdrawal (i.e., neither item 1 nor item 2 is present)

“CAGE”** Questionnaire 

1. Have you ever felt you ought to cut down on your drinking?

2. Have people annoyed you by criticizing your drinking?

3. Have you ever felt bad or guilty about your drinking?

4. Have you ever had a drink first thing in the morning to steady your nerves or get rid of a hangover (eye-opener)?

**This questionnaire is commonly utilized by primary care physicians, taking only a minute to complete, to possibly aid them in their differential diagnosis of Alcohol Abuse vs. Alcohol Dependence.  Commonly, an employee is referred to a SAP, an addiction specialist counselor to establish a definite diagnosis with treatment recommends.

Alcohol Metabolism and Excretion
Alcohol with oral ingestion occurs as the alcohol is absorbed from the intestine and is fully absorbed into the blood 30-60 minutes after ingestion. Food in the stomach will delay the time of full absorption, but not the extent of alcohol absorption. Blood alcohol level falls as alcohol starts being excreted in the urine. The heavier a person is the greater amount of alcohol they must be consumed to reach a higher level in the body. The proportion of body weight in men that is water is 55-65% and 45-55% in women. Alcohol mainly is distributed to water containing tissues. Once absorbed, alcohol is 90% metabolized to acetaldehyde then to CO2 and water. The rest is excreted in the breath, urine, sweat and breast milk. Average person eliminates 0.015-0.018 g/dl/hr equivalent to one drink per hour. 

Ethanol glucuronide (EtG) is a metabolite of ethanol. In can be detected in urine, blood, hair and perhaps other specimens, and its presence is proof of ethanol consumption. The detection window for EtG is 3-4 days, while that for ethanol is several hours. EtG is useful for monitoring treatment and post rehabilitation programs but is inappropriate in workplace programs in which off-duty alcohol use is allowed. EtG is water soluble, thus its concentration in the hair is removed with washing the hair.  A positive hair EtG test confirms alcohol use but a negative is of no value in excluding it.

Laboratory Analysis

Blood

Blood alcohol concentration is the most direct measure for assessing the possible effects of ethanol on the brain. Alcohol concentration in blood is in either milligrams or grams per 100 ml of blood, written as “mg/dl” or “g/dl.”  Blood alcohol levels are determined by gas chromatography of a diluted blood or plasma specimen or by the analysis of the “headspace” vapor existing above the specimen. Labs tend to test plasma rather than whole blood, being easier to analyze, and thus probably more accurate. Ratio of plasma (or serum) to blood alcohol levels is between 1.15 and 1.2. Testimony based on either whole blood or breath specimens, with the latter, breath BAC level is converted to the blood concentration level using the ratio of 1:2100.

Urine
Urine levels may be correlated with corresponding blood alcohol levels, but there are certain caveats. Urine alcohol concentration is related to the average BAC during the time the urine was produced, which can extend for several hours before collection. Therefore alcohol concentration in a random urine specimen may not reflect the donor’s current BAC, therefore urine testing cannot be used to indicate whether the person was impaired or intoxicated at the time the specimen was collected. A two step urine collection may be more closely related to the current BAC level existing in the 30 minute time interval that existed in the second urine specimen. The two step urine collection technique is when the donor completely empties their bladder. They then submit a 2nd urine specimen by voiding again 30 minutes after the initial specimen was voided and it is this specimen that is analyzed for alcohol content.

    Ethanol can be found in a urine specimen in a person that did not consume alcohol as in:

1. The urine contains glucose, i.e., the donor is a diabetic.

2. The urine is contaminated with certain microorganisms, such as Candida albicans.

3. The urine has been stored at room temperature without a preservative for one day or more prior to analysis. (This is usually the case for urine specimens shipped to a laboratory.)

 **Whenever urine is tested for alcohol for workplace purposes, it should also be tested for glucose. If positive for glucose the urine alcohol concentration may not accurately correlate with the blood alcohol concentration.

Salvia
Analysis of alcohol in oral fluid (salvia) is performed on site with a specific collection kit. The Q.E.D. Salvia Alcohol Test device (Orasure technologies, Inc, Bethlehem, PA, USA) is the most common kit used in USA. A cotton stick (Q-tip product) is wet by salvia and forms a color change via a reaction with alcohol dehydrogenase when the same approximate cut-off level is obtained by BAC testing. This kit has a quality control device, so that it has been granted a waived status under the Clinical Lab Improvements Amendments in the USA. 

Hair
Alcohol is commonly undectable in hair.

Breath
Represents the most effective and accurate specimen being utilized for accurate Alcohol testing and represents the only method that legally establishes existence of impairment in a tested individual.

INTERPRETING RESULTS
Blood alcohol concentrations can be correlated with intoxication. Breath alcohol levels deter mined by BAC are as accurate as blood levels as the BAC result can be correlated with blood concentration. Although clinical signs of intoxication are reduced in individuals who have alcohol tolerance, the alcohol effect t of their clinical impairment is not.

  Blood Alcohol      Stage of Alcohol

  Concentration       influence/                       
    (G/100ml)             Intoxication
         Characteristic Anticipated Clinical Signs/Symptoms                                                             
  0.01-o.05               Sub clinical         Behavior nearly normal by ordinary observation. Slight changes   

                                                            detectable by special tests. Computation speed diminished.    

  0.03-0.12               Euphoria            Mild euphoria, sociability, talkativeness, increased self-confidence;

                                                            Decreased inhibition. Diminution of attention, judgment, and control.

                                                            Mild sensory-motor impairment. Slowed information processing. Loss

                                                            of efficiency in fine-motor performance tests.

  0.09-0.25              Excitement         Emotional instability; loss of critical judgment. Impairment of 

                                                            perception, memory and comprehension. Decreased sensory 

                                                            response; increased reaction time. Reduced visual acuity, peripheral 

                                                            vision and glare recovery. Sensory-motor incoordination; impaired 

                                                            balance. Drowsiness.

  0.18-0.30              Confusion           Disorientation, mental confusion; dizziness. Exaggerated emotional 

                                                            states (e.g., fear, rage, sorrow). Disturbances of vision (e.g., diploipia)

                                                            and of perception of color, form, motion, dimensions, increased

                                                            pain threshold. Increased muscular incoordination, staggering gait,

                                                            slurred speech. Apathy, lethargy.

  0.25-0.40             Stupor                 General inertia; approaching loss of motor functions.  Marked 

                                                           muscular incoordination; inability to stand or walk. Vomiting;

                                                           Incontinence of urine and feces. Impaired consciousness; sleep or

                                                           stupor.

 0.35-0.50             Coma                   Complete unconsciousness; coma; anesthesia. Depressed or 

                                                          abolished reflexes. Subnormal temperature. Incontinence of urine and 

                                                          feces. Impaired consciousness; sleep or stupor

  0.45+

   Death                   Death from respiratory arrest.

  The U.S. Federal DOT program has set 0.02 BAC in breath as an action level for temporary removal from safety-sensitive job tasks (i.e.: driving, operating machinery, etc.) Employee with a BAC of 0.02-0.039 is temporarily removed from work for 24 hours. Employee’s having a BAC 0.04 is like a positive drug test. Employee is removed from work and only returns after successful completion of the return to work duty process.  Companies and police may determine what level of BAC determines “impairment” subject to an “illegal level” to be remov3ed from work or charged with a DUI if driving. BAC level of 0.08 indicates the individual is too intoxicated to drive or work with most citing a lower level of 0.04=impairment.

SPECIMEN VALIDITY TESTING

To assure the urine specimen is not altered to interfere with drug identity or drug level. Commercial 

Products are available to add to urine to interfere with drug identification. Labs can determine such by finding the following: (Equates to having a positive drug test in absence of a drug)

   Nitrites: detects existence of Nitrites > 500mg level=Adulterated Specimen 

   pH<3 or > 11.

  Chromium (VI)> 50 ug/mL

  Surfactant> 100 ug/mL dodecylbbenzene sulfonate-equivalent

  Presence of: halogen, glutaraldehyde, or pyridium at or above level of detection

  Presence of: any other adulterant found.

