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ABSTRACT

Urine drug test (UDT) is an effective tool used in chronic opioid
therapy to ensure patient adherence to treatment and detect
nonmedical opioid use. The twomain types of UDT used in rou-
tine clinical practice are the screening tests or immunoassays
and the confirmatory tests or laboratory-based specific drug
identification tests such as gas chromatography–mass spec-
trometry, liquid chromatography–mass spectrometry, or tan-
demmass spectrometry. UDT produces objective data on some
nonmedical opioid use that may otherwise go undetected,
such as the use of undisclosed medications, the nonuse of
prescribed medications, and the use of illegal drugs. It

allows clinicians to initiate an open and effective conversation
about nonmedical opioid use with their patients. However,
the test has certain limitations that sometimes compromise
its use. Its interpretation can be challenging to clinicians
because of the complexity of the opioid metabolic pathways.
Clear guidelines or recommendations regarding the use of
UDT in cancer pain is limited. As a result, UDT appears to be
underused among patients with cancer pain receiving opioid
therapy. More studies are needed to help standardize the
integration and use of UDT in routine cancer pain manage-
ment. The Oncologist 2020;25:99–104

Implications for Practice: Despite its potential benefits, urine drug testing (UDT) appears to be underused among patients
with cancer pain receiving opioid therapy. This is partly because its interpretation can be challenging owing to the complex-
ity of the opioid metabolic pathways. Information regarding the use of UDT in opioid therapy among patients with cancer is
limited. This review article will improve clinician proficiency in UDT interpretation and assist oncologists in developing
appropriate treatment plans during chronic opioid therapy.

INTRODUCTION

The opioid overdose crisis has generated much concern in
the medical community and the general public, resulting in
increased efforts to mitigate inappropriate opioid use while
ensuring optimal pain relief in patients with chronic pain.
The U.S. Surgeon General issued an unprecedented letter to all
physicians in 2016 calling for ways to end the opioid crisis [1].
The U.S. government has declared the opioid crisis as a
nationwide public health emergency [2]. The Joint Commis-
sion released new public standards for pain management in
2017 that specifically highlight the importance of safe opioid
prescribing practices [3]. The Center for Disease Control and
Prevention [4] and the American Society of Clinical Oncology [5]
also released guidelines for pain management with specific
emphasis on safe opioid practices.

Although a significant proportionmay be attributable to non-
prescription opioids such as illicitly manufactured fentanyl, pre-
scription opioids still continue to contribute to opioid overdose
rates. Prescription opioids alone are responsible for 46 overdose

deaths every day and over 40% of all opioid-related overdose
deaths [6]. Regrettably, there is a perception that physicians are
mainly responsible for the current climate despite their probable
well-intentioned efforts. According to data froma recent national
poll, most people blamed the opioid crisis on physicians (38%),
followed by those who illegally sell opioids (28%) and the phar-
maceutical industry (13%) [7]. Moreover, the majority of respon-
dents believed that physicians bear the most responsibility for
fighting the opioid epidemic (47%), followed by the pharmaceuti-
cal industry (29%) and the law enforcement industry (12%) [7].
The opioid crisis and its associated public health and legal impli-
cations may potentially impact oncologists either directly or
indirectly. It has therefore become more important to employ
effective strategies in managing patients with cancer pain in
order to reduce nonmedical opioid use (NMOU) while protecting
those thatmerit unrestricted access to opioids for their pain.

To achieve this, oncologists are encouraged to adopt the
universal precautions approach, which generally entails initial
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screening of all patients to determine their level of risk for
NMOU, and implementation of effective ongoing monitoring
strategies [8]. Urine drug testing (UDT) is a key element of this
approach and has been endorsed in numerous opioid pre-
scribing guidelines [4, 5, 9]. In this article, we will discuss the
main types of UDT and their interpretation. We also review
the literature on its use among patients with cancer pain.

TYPES OF UDT
A variety of biological specimens are used in performing drug
testing, including urine, blood, sweat, saliva, hair, and nails.
Urine is currently the most widely used and extensively vali-
dated specimen in clinical settings. It is considered the gold
standard mainly because of its adequate specificity, sensitiv-
ity, ease of administration, and cost [10]. Concentrations of
drugs and their metabolites also tend to be high in the urine,
resulting in relatively longer detection times compared with
other specimens such as serum. Drugs are usually detectable
within 1–3 days after ingestion. Oral fluid (saliva) is also
widely available as point-of-care testing with comparable
costs and equivalent results to UDT, but lower detection
rates have been reported for benzodiazepines and some opi-
oids such as hydromorphone and oxymorphone [11]. More-
over, it has a relatively shorter window of detection than
UDT (12–48 hours) [12]. An advantage with oral fluid is that
patients are easily monitored when they are providing a sam-
ple, and this significantly decreases the possibility for test
subversion. Hair and nail testing may not detect drugs until
5–7 days after ingestion, with a typical detection window as
long as 90 days. It is more expensive than urine or oral fluid
testing and therefore infrequently used in clinical practice.

UDT is an effective tool used in chronic opioid therapy to
ensure patient adherence to treatment, and also to detect
NMOU or illicit drug use [13]. There are typically twomain types
of UDT used in routine clinical practice. The screening tests or
immunoassays use antibodies to detect the presence of a par-
ticular drug or metabolite in a urine sample. They are designed
to classify substances as either present or absent according to a
predetermined cutoff threshold. They are economical, able to
test for drugs rapidly, and have adequate sensitivity (Table 1).
However, they have a low specificity.Most of them can only rec-
ognize classes of drugs (class assays) and are unable to distin-
guish between drugs in the same class. Moreover, most of
themmiss compounds such as oxycodone and synthetic opioids
such as fentanyl and methadone [14]. However, there are some
immunnoassays that are specifically directed toward the detec-
tion of compounds such as oxycodone, methadone, fentanyl,
and buprenorphine (analyte-specific assays) [14].

There are high variations in cutoff concentrations of differ-
ent testing devices from different manufacturers. Therefore,
false negative results can occur if a sample has a low drug
concentration or the test has a relatively high cutoff caliberation.
Immunoassays are also subject to false positive results because
of cross-reactivities of the opioids with other substances such as
quinolones, diphenhydramine, poppy seeds, chlorpromazine,
rifampin, dextromethorphan, and quinine [13, 15].

The confirmatory tests or laboratory-based specific drug
identification tests such as gas chromatography–mass spec-
trometry (GC-MS), liquid chromatography–mass spectrometry

(LC-MS), or tandem mass-spectrometry (LC-MS/MS) use tech-
niques that separate the drug or drug metabolite from other
analytes or adulterants (chromatography) and then identify it
based on its molecular structure and properties (mass spec-
trometry). They are more sensitive and specific. They do not
produce false positive results caused by cross-reactivity or false
negatives because they precisely identify the individual parent
drug as well as its metabolites. However, they are relatively
more expensive, require a high level of expertise in processing
the samples, and have a slower turnaround time than screen-
ing tests [14]. GC-MS is considered the gold standard for confir-
matory test [16], but LC-MS/MS is very widely used because it
is associated with less drug interference and can be performed
with smaller urine volumes as compared with GC-MS [16].

A hybrid immunoassay/LC-MS test is available, which
measures each drug with either the immunoassay or LC-MS
approach, depending on which one is more accurate and
faster. This has been found to prevent the need for the step-
wise initial immunoassay and subsequent confirmatory test-
ing [17]. Another technique bypasses immunoassay testing
and directly uses the LC-MS/MS for screening and confirma-
tory retesting if needed. An advantage with this technique is
that the LC-MS/MS screens for more drugs than any immu-
noassay can identify. It is also usually less susceptible to adul-
teration and dilution as compared to immunoassay [18].

Most clinicians consider it rational to use the laboratory-
based specific drug identification tests for both preliminary and
follow-up testing because of their relativelymore favorable sen-
sitivity and specificity values, which potentially makes them
cost-effective in the end [19]. Ultimately, the best confirmation
of a presumptive abnormal immunoassay test is patient valida-
tion of the results, in which case a further confirmatoy test is
avoided and cost is reduced.

Table 1. Main advantages and disadvantages of the types of
urine drug test

Advantages Disadvantages

Immunoassays

Less expensive Cannot distinguish between
drugs in the same classa

Rapid turnaround time Cannot detect compounds
such as oxycodone and
synthetic opioidsa

Readily available in the
office setting as
point-of-care testing

High variations in cut-off
concentrations of testing
devices from different
manufacturers

Adequate sensitivity High false positivity because
of cross-reactivities of the
opioids with other
substances

Specific drug identification testsb

Able to identify the specific
drug of interest

More expensive

Highly sensitive and specific Slower turnaround time

No cross reactivities of
opioids with other
compounds

High level of expertise
required

aExcept for some analyte-specific immunoassays.
bGas chromatography-Mmss spectrometry or liquid chromatography-
mass spectrometry.
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UDT INTERPRETATION
Interpretation of UDT results can be challenging because of the
complexity of the opioid metabolic pathways. Evidence sug-
gests that clinicians have insufficient knowledge regarding UDT
interpretation [20, 21]. In a study to determine the knowledge
of UDT interpretation among 114 physicians attending an opi-
oid education conference, none of the physicians who used
the test in their practice answered all seven questions adminis-
tered in the survey correctly. Only 30%of them answeredmore
than half the questions correctly. Physicians who use UDT did
not perform any better in the test than those who do not use
UDT [22]. In a similar study among 359 adolescent medicine
physicians, most of whom use UDT in their clinical practice,
only 10% answered all survey questions correctly, and 75%
responded to at least one items incorrectly. Only 12% knew
that oxycodone cannot be detected by most opioid screening
immunoassays [23]. Another study was conducted among
99 internal medicine physicians to examine the relationship
between participant knowledge regarding UDT interpretation
and confidence in their ability to interpret the results [20].
Overall, participants demonstrated poor knowledge regarding
UDT interpretation, with a mean score of 3 out of 7 (SD, 1.2).
Interestingly, 73% of those who felt confident in their UDT
interpretive ability had a knowledge score of 3 or lower [20].

A good knowledge and understanding of the opioid
metabolic pathways is needed for correct interpretation of
UDT. The potential error is to misinterpret the presence of
metabolites that are also pharmaceutical agents. Figure 1
suggests the most likely opioids that can be expected in the
urine after giving a prescribed opioid. The following key
caveats may be helpful when interpreting UDT results:

• Morphine in urine may also be indicative of heroin use (espe-
cially if it also tests positive for 6-monoacetylmorphine),
poppy seeds, or codeine.

• Morphine can also produce small amounts of
hydromorphone.

• Rarely, a small amount of codeine may be present in the
urine with morphine ingestion because of manufacturing
impurities. In such cases, a disproportionately high amount
of morphine should be present.

• Codeine metabolizes to morphine, but the reverse does
not occur.

• Codeine can produce a small amount of hydrocodone.
Therefore the presence of small amounts of hydrocodone
in urine containing a high concentration of codeine should
not be interpreted as evidence of hydrocodonemisuse.

• Because hydromorphone is also ametabolite of hydrocodone,
it may also be detectable with codeine ingestion.

• Rarely, a small amount of hydrocodone may be present in
the urine with oxycodone ingestion because of manufactur-
ing impurities. In such cases, a disproportionately high
amount of oxycodone should be present.

• Oxycodone ingestion may only have oxymorphone
detected in urine because oxymorphone has a longer
half-life than oxycodone.

• The dose of opioid ingested cannot be extrapolated from
drug screen results even with a quantitative test such as
GC/MS because of interindividual and intraindividual var-
iabilities in volumes of distribution and drug metabo-
lism [24].

• Quantitative values of opioids in urine may sometimes be
helpful. For instance, high concentrations of a parent drug
without its metabolites is highly suggestive of tampering.

Occasionally, patients may tamper with the urine in order
to avoid detection. This will usually result in a false negative
test. Urine tampering can be achieved via a variety of in vivo
and in vitro techniques. In vivo methods include ingestion of
sodium bicarbonate, diuretics, salicylates, and commercial
body “cleansers” to change the chemical composition or

Opioid prescribed Possible pharmaceutical opioid(s) that may be detectedb

Buprenorphine Buprenorphine

Codeinec Codeine, Morphine, Hydrocodone, Hydromorphone

Fentanyl Fentanyl

Hydrocodone Hydrocodone, Hydromorphone, Dihydrocodeine

Hydromorphone Hydromorphone

Meperidine Meperidine

Methadone Methadone

Morphined Morphine, Hydromorphone (minor)

Oxycodoned Oxycodone, Oxymorphone

Oxymorphone Oxymorphone

Tramadol Tramadol

Figure 1. Possible urine drug test findings based on opioid prescribed.a
a Using confirmatory tests such as Gas Chromatography/Mass Spectrometry, Liquid Chromatography/Mass Spectrometry.
b The pharmaceutical opioid and/or its metabolites.
c As contained in medications such as Tylenol #3 and Tylenol #4.
d Rarely, morphine may have codeine impurities and oxycodone may have hydrocodone impurities.
Note: the presence of 6-monoacetylmorphine in addition to morphine metabolites in the urine is indicative of recent heroin
ingestion.

© AlphaMed Press 2019www.TheOncologist.com

Arthur 101



concentration (specific gravity) of urine. In vitro methods
include specimen adulteration or substitution with drug-free
human, animal, or synthetic urine [25]. Tampering can usu-
ally be detected by measuring the urine creatinine, pH, spe-
cific gravity, or conducting a urine adulteration panel.

UDT APPLICATION IN ROUTINE CLINICAL CARE

UDT results should not be interpreted in isolation but should be
used as part of a comprehensive evaluation of patients to arrive
at the right diagnosis, develop appropriate treatment plans, and
support the therapeutic decision-making process. There are
wide variations among various groups regarding who should
undergo UDT and how frequent the test should be ordered. As a
result, no universal standardized protocol currently exists. Some
guidelines recommend UDT testing at least once a year for all
patients receiving opioid therapy regardless of the level of risk
[4], every 6 months to 2 years for low-risk patients, one to three
times a year for moderate risk patients, and at least two to four
times a year for high-risk patients [26–28].

Others recommend UDT annually for low-risk patients, at
least twice a year for moderate risk, and at least three times
a year for high-risk patients [19]. Additional monitoring may
be performed based on clinical judgement and regardless of
risk level. Other authors have also proposed UDT at baseline
[13], then random testing once within 3 months, then 6–12
months after initiation [29]. Most agree that baseline UDT
should be done either before initiation of opioid therapy or
within the first 3 months of the initial visit.

UDT has some potential advantages when used effectively
during clinical practice. It may help detect certain problematic
situations that may otherwise go undetected such as the use
of undisclosed medications, the nonuse of prescribed medica-
tions, and the use of illicit drugs. It may produce the most
objective data on drug taking behavior and therefore supple-
ments patient self-reporting. It provides the opportunity for
physicians to initiate an open and effective conversation about
NMOU. Many studies in the chronic noncancer pain popula-
tion have observed benefits from the use of UDT including
increased patient adherence and reductions in NMOU indica-
tors [30–33]. One systematic review confirmed that there is
some evidence supporting the effectiveness of urine drug test-
ing as well as opioid treatment agreements in reducing NMOU
among patients with chronic pain [34]. However, a few other
studies did not show any significant benefit [35].

Just like with many other test devices, UDT has its own limi-
tations that may sometime compromise its ultimate value. A
normal UDT result may present the clinician with a false sense
of assurance that substance misuse is nonexistent. A normal
result does not guarantee normal drug taking behavior, because
patients who chemically cope with opioids may have a normal
UDT but might be using opioids in an excessive or maladaptive
manner [8]. Similarly, an abnormal result does not necessarily
“diagnose” substance use disorder until other potential causes
have been explored. Misinterpretation of UDT results may have
negative consequences for the patient such as unfair loss of opi-
oid privileges, deterioration of physician-patient relationship,
potentially distressing opioid withdrawal syndromes, and com-
promised ability to receive appropriate therapy from future phy-
sicians because providers who take over the patient’s care may

request medical records from previous providers before con-
tinuing with opioid prescriptions [22]. Sometimes, these issues
may result in the involvement of law enforcement. Some
patients may view physician requests for UDT as a punitive mea-
sure or as a disproportionate act of physician self-protection at
the expense of optimal patient care [22]. Studies are needed to
better determine the cost-effectiveness of these tests [36, 37]
because the financial [38, 39] and logistic burden imposed on
patients by conducting expensive tests may potentially cause
psychological or emotional harm. It is difficult to determine the
actual out-of-pocket cost of these tests, as they vary significantly
depending on patient’s geographic location, insurance policy,
the laboratory used, and the facility where the test was
ordered [40]. According to the 2019Medicare Clinical Laboratory
Fee Schedule, the reimbursement rate for a 9-panel immunoas-
say drug test is $65whereas a 1- to 7-panel definitive drug testing
is $114 and an 8- to 14-panel definitive testing is $157. Compara-
tively, reimbursement for complete blood count with differential
test is $9, and comprehensivemetabolic panel is $12 [41].

In communicating the rationale for UDT to patients, clini-
cians should emphasize that the key reason for the test is to
ensure patient safety and improve effectiveness of therapy. It
should be explained using the concept of universal precautions
and as part of routine clinic procedure or standard of care. The
results of an abnormal UDT should be used to initiate a dialog
with the patient. Clinicians should have an open and nonjudg-
mental conversation with the patient. Other measures that
may be taken when NMOU is detected with the assistance of
the UDT include additional confirmation testing, increased
patient monitoring, setting appropriate boundaries, decreasing
the time interval between follow-ups, limiting the overall quan-
tity and doses, switching to a nonopioid or adjuvant analgesic,
using nonpharmacological interventions, evaluation and treat-
ment of any underlying psychological comorbidity, and referral
to specialist clinicians for management of NMOU [13].

UDT USE IN PATIENTS WITH CANCER

UDT is recommended by most clinical guidelines in chronic non-
cancer pain management [9, 13, 42–44]. Among patients with
cancer, standard guidelines or recommendations regarding its
use in opioid therapy were rare until recently. The American
Society of Clinical Oncology now endorses the use of UDT in opi-
oid risk assessment, stratification,and adherence monitoring
among cancer survivors [5]. The most recent National Compre-
hensive Cancer Network guidelines for Adult Cancer Pain recom-
mend UDT at baseline and during treatment to help document
opioid analgesic adherence, detect illicit drug use, and identify
opioid diversion [45]. This is important because there is growing
clinical evidence suggesting that patients with cancer may be at
higher risk of NMOU than was previously thought [46–48]. At
least one in five patients with cancer might be at risk for opioid
use disorder [48].

UDT appears to be underused among patients with cancer
pain receiving opioid therapy (Table 2). In a study conducted by
our team among 1,058 consecutive outpatients with cancer
pain seen at our supportive care clinic, only 6% underwent
UDT, of which 54% had abnormal results [46]. In another study,
only 2.4% of 8,727 patients seen at a chronic cancer pain clinic
underwent UDT, of which 58% were abnormal [49]. A study
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among 323 patients with cancer attending an outpatient pain
and palliative care clinic found that only 5% of the patient visits
included a UDT ordering. Of those tests, 56% had abnormal
results [50]. A limitation of these studies was that the tests were
conducted among a select cohort of patients who already have
a high propensity for NMOU. In spite of this limitation, the rates
of abnormality are considerably high and are comparable to
findings among patients with noncancer pain [13, 51–56, 58].

Efforts to standardize the integration and use of UDT in rou-
tine cancer pain management are much needed. The high rates
of UDT abnormalities in patients with cancer raise concerns
about the possibility of under detection, missed opportunities, or
delays in detecting NMOU during clinic visits, especially among
individuals who appear to be at minimal risk and therefore do
not undergo closer monitoring. Our team implemented a policy
to perform UDT in a randomly selected small number of outpa-
tients regardless of their risk profile. We conducted a study to
assess the feasibility of this process and also compare the results
with those of patients who underwent UDT based on their high-
risk profiles (targeted group) [57].We found that 98% of patients
who were randomly approached for UDT cooperated, indicating
that this process of random patient selection was highly feasible.
Approximately 28% of the randomly selected patients and 43%
of the targeted group had abnormal UDT results (p = .01). When
marijuana was excluded from the list of abnormal results, 17% of
the random group and 39% of the targeted group had abnormal
UDT result. These findings suggest a comparatively high rate of
abnormality even among patients who were randomly selected
for screening regardless of their risk profile. This process of such

random screening needs to be investigated to better determine
its utility in routing clinical care. This study is a key step in our
efforts to better understand and define the timing and frequency
of UDT implementation among patients with cancer especially
because they differ from the patients without cancer with regard
to symptomburden, needs, and expectations.

CONCLUSION

UDT is an effective test used in the monitoring of patient
adherence to opioid therapy and detection of NMOU. Two
main types of the test exist. The laboratory-based specific
drug identification test appears to be more preferable to
the immunoassay because of its superior advantages,
although it is relatively more expensive and has a slower
turnaround time. Interpretation of UDT results can be chal-
lenging and requires a good knowledge and understanding
of the opioid metabolic pathways. The test has some limita-
tions that may sometimes compromise its usefulness, so cli-
nicians should be aware of them in order to use the test
more effectively. Despite its potential benefits, UDT appears
to be underused among patients with cancer receiving
chronic opioid therapy. Further studies are needed to better
determine its utility in routing cancer pain management.
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