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- Enzyme inhibition is a potential pharmacologic 
treatment for tobacco cessation. 

- There has been an interest in targeting the 
cytochrome P450 (CYP) 2A6-mediated nicotine 
metabolism pathway to treat nicotine addiction, 
but no safe or effective inhibitors have been 
identified. 

- Cannabinoids show promise as CYP2A6 inhibitors 
in vitro. 

- We examined the association between cannabis 
use and the nicotine metabolite ratio (NMR) in 
cigarette smokers. 

- Study Design: cross-sectional analysis of adult 
current smokers in the National Health and 
Nutrition Examination Survey (NHANES) 2017-
2018;

- Primary Exposure:
o assessed sustained smoked marijuana or 

hashish use, define as use at least once per 
month for one year or more (yes/no). 

o captured the number of days marijuana or 
hashish was smoked in the past 30 days 
(range:1-30 days);

- Outcome Variable: NMR: calculated as the ratio 
of serum trans-3’-hydroxycotinine to cotinine. 
The it was categorized into a four-level variable 
based on weighted quartile cutoffs of the NMR 
distribution;

- Survey-weighted multinomial models adjusted 
for sociodemographic covariates were used;

- Covariates: Age, Sex, Race/Ethnicity, Education,
Family income.

Exposure
n 

(unweighted)
Median NMR 

(weighted) [IQR]
Mean NMR 

(weighted) [95% CI]
Sustained cannabis use 

No 280 0.41 [0.30, 0.62] 0.50 [0.42, 0.57]
Yes 324 0.37 [0.25, 0.48] 0.41 [0.35, 0.47]

Cannabis use in past 30 days
Never 123 0.40 [0.27, 0.61] 0.45 [0.36, 0.54]

Monthly 58 0.41 [0.25, 0.77] 0.57 [0.32, 0.81]
Weekly 65 0.34 [0.23, 0.47] 0.47 [0.26, 0.67]

Daily 100 0.36 [0.25, 0.46] 0.36 [0.33, 0.39]

Exposure NMR(Q2) NMR(Q3) NMR(Q4)
Model 1: Sustained cannabis use (ref: No)

Yes
0.64 

[0.34, 1.23]
0.55 

[0.31, 0.96]*
0.31 

[0.13, 0.73]*
Model 2: Past 30-day cannabis use frequency (ref: Never)

1 to 3 days (Monthly)
0.76 

[0.24, 2.41]
0.66 

[0.11, 4.08]
0.78 

[0.16, 3.75]

4 to 24 days (Weekly)
0.56 

[0.22, 1.46]
0.32 

[0.08, 1.30]
0.25 

[0.10, 0.65]*

25 to 30 days (Daily)
0.53 

[0.20, 1.45]
0.68 

[0.29, 1.62]
0.22 

[0.08, 0.66]*
n = unweighted sample size; NMR = 3-hydroxycotinine/cotinine *p<0.05. Adjusted for age, sex, race/ethnicity, education, income.

Table 1. Unadjusted NMR by cannabis use status and frequency Table 2. Adjusted odds ratios for NMR quartiles (Q2–Q4 vs Q1)

Sample characteristics (n=604 current cigarette smokers):
- 52.4% reported sustained cannabis use; 66.5% reported

used cannabis in the past 30 days.
- Cannabis use varied significantly by sex and 

race/ethnicity (p<0.05): sustained use was higher among 
males (60.6%) and Non-Hispanic Black smokers (66.2%).

NMR distribution:
- NMR differed significantly by sex and race/ethnicity 

(p<0.05). Females were more likely to fall in the highest 
NMR quartile (Q4: 35.4% vs 15.6% in males), consistent 
with faster nicotine metabolism in women.

- Non-Hispanic Asian smokers were concentrated in the 
lowest NMR quartile (Q1: 70.3%), reflecting known 
CYP2A6 genetic variation.

Cannabis use and NMR:
- Unadjusted:
o Sustained cannabis users had lower mean NMR than 

non-users (0.41 vs 0.50).
o Daily users had the lowest mean NMR (0.36) 

compared to never users (0.45); monthly and weekly 
users showed intermediate values.

- Adjusted (multinomial models):
o Sustained users had significantly reduced odds of 

being in the highest NMR quartile (Q4 vs Q1: 
aOR=0.31, 95% CI: 0.13–0.73).

o Weekly and daily users also showed significantly 
lower odds of Q4 NMR (aOR=0.25 and 0.22, 
respectively).

- Cannabis use was associated with lower NMR in current smokers, consistent with in vitro CYP2A6 inhibition by 
cannabinoids. 

- Slower NMR is linked to better cessation outcomes — cannabinoids may represent a novel pharmacotherapy pathway. 
- Limitations: Cross-sectional; self-reported cannabis; no CYP2A6 genotype. 
- Future steps: Longitudinal validation; CYP2A6 × cannabis interaction analysis.
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