
be an expected metabolite of either morphine or co-
deine; it is not, and in fact is only seen in patients 
abusing heroin, because heroin (diacetylmorphine) 
is first metabolized to 6-AM with subsequent con-
version to morphine (Fig. 3-4). The window for de-
tecting 6-AM is short: the average plasma half-life 
for heroin is 1 to 4 minutes and approximately 3 to 
52 minutes for 6-AM.20 Given the short half-life, it is 
possible for heroin abusers to have morphine pres-
ent in the urine, but not 6-AM. Conversely, there 
are some patients who may have 6-AM in the urine 
with little or no morphine present.21 It has been sug-
gested that the illicit use of heroin by pain manage-
ment patients could go undetected in approximate-
ly 23% of cases given current federal guidelines for 
heroin abuse detection,21 which state that the urine 
should be tested for the presence of 6-AM if the mor-
phine concentration is greater than or equal to 2000 
ng/mL.22 The more common metabolites of the opi-
ates/opioids can be seen in Table 3-6. When provid-
ing consultations, it is imperative to be able to ex-
plain the metabolic pathways and metabolites. 

Alternate Specimens and Issues
Occasionally a request may be received to use a bi-
ological specimen other than urine for testing. The 
drugs discussed in this book are measured in oth-
er specimens, such as blood, oral fluid, sweat, hair, 
and nails, but these should be used with an un-
derstanding of their limitations. The shortest win-
dows of detection are seen with blood and oral flu-
id. As discussed previously, blood is not an optimal 
sample because many of the drugs for which test-
ing is performed in the pain management setting 
have short half-lives and may be difficult to detect. 
Although the use of oral fluid as a specimen has 
gained favor recently, the pharmacokinetic profile 
for many of the drugs in this matrix parallel that of 
the drugs in blood. Sweat has been used primari-
ly for monitoring abstinence, not compliance. The 
longest windows of detection can be seen using 
hair and nails, and although these have been used 
to detect use of a drug, neither is a good matrix for 
monitoring issues of compliance.

One of the few scenarios in which blood or oral flu-
id may be useful is in the testing of the patient with 
poor renal function. Another type of case in which se-
rum measurements have been useful is that of the pa-
tient receiving fentanyl via a patch who has unexpect-
edly low fentanyl concentrations upon confirmation 
and who states that a new patch is needed more fre-
quently than expected. A serum measurement at the 
end of the dosing cycle just before application of a 
new patch could confirm the patient’s report. 

Summary and Conclusions
The expansion of pain man-
agement in the United States 
has increased the demand for 
urine drug testing and opened 
new opportunities for the clini-
cal laboratories performing the 
testing, as well as for the pa-
thologist and laboratory pro-
fessional who may be called 
upon to provide expertise in 

the utilization of the tests and in interpreta-
tion of the results. To most effectively provide 
these services, the pathologist must couple a 
solid knowledge of the drugs’ pharmacoki-
netic and metabolic pathways with an under-
standing of the analytical methods.  n
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Clinical Pathology 
Consultation Template

For Drug Monitoring for Pain Management

Date ___________

Clinical Pathology Consultation Comprehensive/
review of patient’s history and medical records 80502 
(complex diagnostic problem)

Patient Dx: (use ICD 9 code here, eg: Chronic back 
pain 724.2)

Patient Name and MR #:

Reason for the Consult: (thumbnail review of 
pt hx and why the practitioner has requested the 
consultation)

Past Medical History: (include indications for pain; 
h/o drug abuse, alcoholism, psychiatric illnesses)

Social History: (include recreational drugs, alcohol, 
tobacco)

Current Medication Lists: 

Laboratory Reports: (include both detected and not 
detected analytes; provide results for preliminary and 
confirmation testing [in-house or send-out testing], as 
applicable, including methods, in the report)

Assessment: (provide an analysis of the findings)

Summary/Conclusion: (determine what is consistent 
or not consistent with the current medication list; do 
not overinterpret or overstate)

If you have access to a MultiCheck program* that looks 
for drug-drug interactions, you can add that as well.

*For example, Epocrates®

Heroin

6-AM Oxycodone

Codeine

Oxymorphone

Dihydrocodeine

HydrocodoneHydromorphone

Morphine

Metabolite as well as 
prescribed medication

Major 
pathway

Minor 
pathway

Manufacturing 
pathway

Poppy 
seeds

Figure 3-4.	Opiates	metabolic	pathways		
Figure courtesy of Dr. Tai Kwong.

Table 3-6. Opiate/Opioid Metabolites

Opiate /Opioid Active Metabolites Nonactive Metabolites

Buprenorphine Norbuprenorphine

Codeine Morphine 
Norcodeine
Hydrocodone

Heroin 
(diacetylmorphine)

6-Monoacetylmorphine
Morphine

Hydrocodone Hydromorphone
Norhydrocodone
Dihydrocodeine

Hydromorphone Hydromorphol Hydromorphone-3-
glucuronide

Levorphanol Norlevorphanol Conjugated levorphanol

Meperidine Normeperidine

Morphine Normorphine
Hydromorphone
Morphine-6-glucuronide

Morphine-3-glucuronide

Oxycodone Oxymorphone Noroxycodone

Pentazocine cis-Hydroxypentazocine

trans-Carboxypentazocine

Propoxyphene Norpropoxyphene  

Table 3-5. Urinary Excretion Kinetics  
of Oxycodone (20-mg Dose)25

Time  
(hours)

Oxymorphone 
(ng/mL)

Oxycodone  
(ng/mL)

0 
2.8 
6.6 
8.8 
12/24 
24/36 
36/48 
48/60 
60/72 
72/84 
84/96 
96/108 

0 
4714 
4393 
2457 
1006 

524 
425 
132 

60 
38 
34 

0 

0 
9958 
5925 
2447 

679 
283 

21 
0 
0 
0 
0 
0 


