Cannabis and Cannabis/Creatinine Ratio
Cannabis sativa contains more than 60 cannabinoids. Tetrahydrocannabinol (THC) is the primary psychoactive component of cannabis. More than 100 THC metabolites have been identified. A simplified metabolic pathway is:

THC (active) → 11-OH-THC (active)   →THC-COOH (inactive) → THC-COOH glucuronide (inactive).
THC is fat soluble. With repeated use, the concentration in fatty tissue increases progressively, but the concentration in the brain seems to reach a limit. Transport across the blood brain barrier may be limited. For example, the fat to brain THC ratio after 7 days of consecutive use was 21:1 and increased to 64:1 after 27 days. The storage in fat explains the prolonged detection of THC-COOH in urine and possibly cannabis flashbacks.
Within 5 days 80 – 90% of THC is excreted; about 20% in the urine and more than 65% in faeces. Numerous metabolites are present, but the main metabolite in urine is THC-COOH glucuronide; in faeces it is 11-OH-THC. Immunoassays detect THC-COOH as well as THC-COOH-glucuronide.

Immunoassays will also detect other metabolites and results should be reported as cannabis metabolites, with a cut-off of 50 ng/mL. Using LC-MS/MS or GC/MS to specifically measure the THC-COOH metabolite, the cut-off is 15 ng/mL.
Passive smoking has been shown to produce a positive result but in settings that are unlikely to occur outside experimental conditions.

At Waikato Hospital Laboratory, the presence of cannabis, specifically, the 11-nor-∆9-THC-COOH metabolite in urine, is determined by LC-MS/MS and results ≥ 15 ng/mL are reported as Detected.

Results between 10 – 15 ng/mL are reported as Trace and results below 10 ng/mL are reported as Not Detected.

 Cannabis:creatinine ratio (CCR) does not have a reference interval and is only useful when checking for re-use.

In occasional users, urine may remain cannabis positive for between 2 and 5 days following a single use. In long term users who abstain, levels decrease rapidly during the first three days and then decrease more gradually. With chronic use, samples will remain positive for longer, depending on the amount stored in fatty tissue. How long they remain positive is difficult to predict. One study found that once abstaining, daily users persistently tested negative within 4 weeks. However, 10% of heavy users were still testing positive after 4 weeks, at which time the study was stopped. In a single heavy user, cannabis has been detected for up to 93 days. The higher the initial CCR or the higher the BMI, the longer the period that tests for cannabis are likely to remain positive (≥ 50 µg/L). 
Following abstinence, the CCR decreases exponentially, with a rapid decrease seen initially and then a more gradual decrease. The use of CCR is best documented in occasional users and during the first week of abstinence. In this setting, an increase of 50% in samples collected at least 24 hrs apart indicates re-use with 99% specificity and 33% sensitivity; and a decrease of less than 50% indicates re-use with 90% specificity and sensitivity of 72%. 

The release of THC from fat is affected by activity, diet and other unknown factors and is highly variable, leading to large variations in urinary excretion. 

In daily users, a negative test may be followed by a positive test up to 4 weeks later. In chronic users, urine often tests positive after a negative (< 50 µg/L) test. If the initial CCR is < 5.6 ug/mmol, all samples are usually negative at 8 days following the first negative screen. But if the initial CCR is >17 ug/mmol, 80% will test positive for up to 28 days after the first negative test. Currently there are no guidelines available for the interpretation of the CCR in chronic users of cannabis (or in children). Since the peak CCR may be seen 3 days after abstinence, it seems pointless to collect samples soon after abstaining. Observational data suggests that in chronic users a significant fall in ratio is expected after 1 week but formal criteria do not yet exist. We suggest samples are collected at least 1 week apart and to look for a progressive downward trend. 
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