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limitations of the methods used, as 
well as the concepts of screening ver-
sus confirmatory testing. Some clin-
ics may request automatic confirma-
tion of screening results. Still others 
may wish to pursue alternate sam-
ples. Although challenging, each of 
these scenarios should be viewed 
as opportunities for the pathologist 
to provide consultation and direc-
tion to the clinic. In addition, the lab-
oratory must be poised to offer new 
tests as assays become available for 
specific drugs. 

There are also numerous oppor-
tunities for the pathologist to inter-
act with the primary care providers 
ordering the tests, particularly with 
respect to utilization and interpreta-
tion. Many ordering physicians will 
not fully understand or appreciate 
the limitations of the total testing 
process unique to drug testing—
that is, from collection to report-
ing—and it may be surprising to 
find that many do not have a clear 
understanding of the pharmacolo-
gy of the drugs for which testing is 
requested. The laboratory and the 
pathologist will thus be challenged 
constantly with requests for drug 
tests not performed in house, and 
they will also find themselves to be 
the experts on drug pharmacolo-
gy. Without a doubt, successful use 
of urine drug testing in this setting 
begins with a good understand-
ing of the drugs that are of concern, 
the implementation of best practic-
es for minimizing preanalytical is-
sues (for example, adulteration), 
and selection of methods that best 
meet both the analytical and clini-
cal needs.

Samples, Analytes, and Methods
Most testing is performed using a 
randomly collected urine sample, 
largely as a spin-off from the avail-
ability of rapid screening methods 
used in the emergency department 
or in workplace drug testing. The 
sample is relatively “easy” to col-
lect, and the analytes of interest are 
somewhat concentrated in the ma-
trix. Furthermore, the sample is rel-
atively “clean,” requiring minimal 
preanalytical preparation for test-
ing. Unfortunately, a urine sample 
does have some limitations. First, 
and foremost, the sample reflects 
a single point in time, usually dur-
ing a scheduled clinic visit that the 
patient may be expecting. The com-
pounds detected or measured are 
typically metabolic by-products, 
and their presence may not relate to 
the patient’s clinical presentation. 
This is more often an issue with 
samples collected from patients be-
ing seen in the emergency depart-
ment, rather than the pain clinic, be-
cause samples collected from emer-
gency department patients are used 
to confirm or support clinical find-
ings, whereas those collected from 
pain clinic patients are used to con-
firm compliance with drug treat-
ment programs. In either case, ques-
tions are likely when an illicit drug 
is detected, yet the patient did not 
appear intoxicated with that drug. 
What is detected in the sample will 
be dependent upon both the dose 
and the patient’s pharmacokinet-
ic profile, for example, how readi-
ly the drug was absorbed, metabo-
lized, and excreted. Excretion will 
depend not only on the patient’s re-
nal function, but also on hydration 
state and urinary pH. 

Many practitioners call the labo-

ratory regarding urine sample col-
lection. There are concerns that the 
patient may have adulterated the 
urine or cannot produce a specimen 
while in the clinic. It is often asked 
if blood wouldn’t be a superior 
specimen. A blood specimen is not 
recommended because urine pro-
vides more information regarding 
drugs taken over a longer period of 
time and provides information via 
metabolites of drugs that may have 
already cleared the bloodstream. 
Generally, blood samples are best 
for assessing an acute administra-

tion. Despite the fact that the test-
ing is being conducted for clinical 
purposes, some laboratories or clin-
ics may need to implement collec-
tion practices similar to those used 
in the workplace setting. These may 
include the restriction of water ac-
cess, use of colored agents in the 
toilet, and the prohibition of coats, 
briefcases, or purses. In some cas-
es, adulterant testing may be war-
ranted. When such testing is per-
formed, it is advisable to use the cri-
teria established for forensic appli-
cations (see Table 3-2). 

No single testing menu meets 
the needs of all pain clinics, and 
few laboratories can perform all 
drug assays in house. Other chap-
ters within this book describe the 
drugs of interest in more detail, but 
those that should be considered as 
part of the testing menu are shown 
in Table 3-3. When selecting the 
menu, it is useful to work direct-
ly with the pain clinic or with re-
habilitation physicians to optimize 
the menu. For example, it may not 
be necessary to include testing for 
specific drugs of abuse that are not 
widely abused in the geograph-
ic area. One such example is phen-
cyclidine, a drug that is not seen in 
the authors’ geographic areas (met-
ropolitan Boston, MA; Chapel Hill, 
NC) but is reported in other parts of 
the country. Others may need to of-
fer testing for fentanyl routinely in 
order to best serve their clinics. Se-
lection will also include consider-
ation of the laboratory’s instrumen-
tation and whether or not the avail-
able devices have open channels for 
methods not supported by the plat-
form’s manufacturer. 

When selecting methods, it is ad-
visable to consider that the labo-
ratory’s perspective of a good test 
may differ from the perspective of 
the treating physician. Whereas the 
laboratory professional judges an 
assay on the basis of its analytical 
and clinical performance, the treat-
ing physician judges it on the ba-
sis of the reliability of the result for 
answering the question of whether 
or not the patient is taking the pre-
scribed medication appropriately, 
or another drug inappropriately. In 
some cases, the laboratory is locked 
into the assays available for a spe-
cific analytical platform; however, if 
a choice is possible, it is desirable to 
use an assay with well-document-
ed specificity at the lowest thresh-
old, or cutoff, possible. 

The cutoffs used in the work-
place setting have little relevance in 
the clinical setting, where concen-
trations below the established cut-
offs may have significance. This is 
another aspect that is not always 
in sync with the clinical perspec-
tive because many pain specialists 
want laboratories to be able to mea-
sure to zero. Analytically, that is not 
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Table 3-2. Criteria for 
Adulteration Testing 23,24

Testing Criteria Interpretation

Creatinine: 2-20 mg/dL 

AND

Specific gravity: 
 1.0010 – 1.0030

Dilute

Creatinine: <2 mg/dL

AND

Specific gravity: ≤1.0010 
or  ≥1.0200

Temperature measured 
within 4 minutes of 
voiding: <90°F or >100°F

Substituted

pH: <3 or ≥11

Nitrite concentration: 
≥500 µg/mL

Chromium (VI) 
concentration: ≥50 µg/mL 

Surfactant concentra
tion: ≥100 µg/mL 
dodecylbenzene 
sulfonate-equivalent

Presence of halogens 
(bleach, iodine, fluoride, 
etc), glutaraldehyde 
(aldehyde), pyridine 
(pyridinium 
chlorochromate) 

Adulterated

Table 3-3. Testing Menu for Pain Management (Licit and Illicit Drugs)

Screening Assays
(Typical target analyte and cutoff options)

Confirmation Assays
(Drugs currently considered clinically relevant in each drug class)

Amphetamines/methamphetamines
(d-amphetamine at  500 [1000] ng/mL)

Amphetamine, methamphetamine, methylenedioxymethamphetamine (MDMA, Ecstasy), 
methylenedioxyamphetamine (MDA), methylenedioxyethylamphetamine (MDEA), phentermine

Barbiturates (secobarbital at 200 [300] ng/mL) Amobarbital, butalbital, pentobarbital, phenobarbital, secobarbital

Benzodiazepines 
(nordiazepam at 150 [200] ng/mL)

Nordiazepam, oxazepam, lorazepam, temazepam, hydroxyethyl-flurazepam, 
7-aminoclonazepam (clonazepam metabolite), α-hydroxyalprazolam (alprazolam metabolite), 
7-aminoflunitrazepam (flunitrazepam metabolite), α-hydroxytriazolam (triazolam metabolite)

Buprenorphine at 5 ng/mL Buprenorphine

Norbuprenorphine at 10 ng/mL Norbuprenorphine

Cocaine (benzoylecgonine at 150 [300] ng/mL) Benzoylecgonine, cocaine, Cocaethylene (possibly)

Methadone (methadone at 300 ng/mL) Methadone, 2-ethylidene-1,5-dimethyl-3,3-diphenylpyrrolidine (EDDP)

Opiates (morphine at 300 [2000] ng/mL) Morphine, codeine, oxycodone, oxymorphone, hydrocodone, hydromorphone

Oxycodone (oxycodone at 100 ng/mL) Oxycodone

Propoxyphene (propoxyphene at 300 ng/mL) Propoxyphene, Norpropoxyphene

Tetrahydrocannabinol (THC) (Δ9-COOH THC at 20 [50] ng/mL) THC carboxylic acid (THC-COOH)

Others: phencyclidine (PCP), lysergic acid diethylamide (LSD), methylenedioxymethamphetamine (MDMA)
Serum: salicylate, acetaminophen

Note: Based on the College of American Pathologists Urine Drug Screen 2009 
Survey, 95% of participants used the 50 ng/mL cutoff for THC compared with 
the 20 ng/mL cutoff, and the majority of participants used the 300 ng/mL 

cutoff for benzoylecgonine and the 1000 ng/mL cutoff for the amphetamine 
group (Participant Summary Reports, Urine Drug Screen [UDS] Survey. 
Northfield, IL: College of American Pathologists; 2009).
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