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Supplemental materials and methods 

Section 1. Quantitative determination of bupropion, hydroxybupropion (OHBUP), 

threohydrobupropion (TB) and erythrohydrobupropion (EB) in plasma and urine  

1. Chemicals 

Chemicals were purchased from the following companies: bupropion (BUP), 

triprolidine hydrochloride, phenacetin, and β-Glucuronidase from Helix pomatia, 

ammonium acetate, from Sigma-Aldrich (St. Louis, MO); OHBUP, TB, EB, and the 

deuterium labeled internal standards BUP-d9, OHBUP-d6, EB-d9 and TB-d9, from Toronto 

Research Chemicals Inc. (North York, Canada); liquid chromatography-mass spectometry 

(LC/MS)-grade methanol, LC/MS-grade acetonitrile, methylene chloride, formic acid, 

acetic acid, trichloroacetic acid (TCA), potassium phosphate mono- and dibasic from 

Fisher Scientific (Fair Lawn, NJ). 

2. Quantitative determination of bupropion, OHBUP, TB and EB in plasma  

2.1. Instrumental and analytical conditions  

The analysis of BUP and its metabolites in plasma were conducted simultaneously 

using an Agilent high performance liquid chromatography (HPLC) 1200 series system 

coupled with an API 4000 triple quadrupole mass spectrometer (Applied Biosystems, 

Foster City, CA) controlled by Analyst 1.5 Software (MDS INC. and Applera Corporation, 

USA). The detailed description of HPLC system and analytical conditions were reported 

previously by Wang et al., (2012). 

2.2. Preparation of stock and working standard solutions 

The following serial dilution of working standard solutions were prepared in 30% 

methanol: BUP, 2.5-2500 ng/mL; OHBUP, 20-20 X 103 ng/mL; TB, 12-1200 ng/mL; and 
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EB, 10-10 X 103 ng/mL. The stock solutions for internal standards (IS) were prepared in 

30% methanol at the final concentrations of 80 ng/mL for each of BUP-d9, OHBUP-d6, EB-

d9 and TB-d9. The solutions were stored at 4°C. 

2.3. Calibration standards and quality control samples 

Calibration standards for plasma samples were prepared by adding 5 μl of working 

standard solution into a 50 μl blank plasma. The calibration standards were prepared in 

the following concentrations: BUP, 0.5-250 ng/mL; OHBUP, 2-2000 ng/mL; TB, 1.2-1200 

ng/mL; and EB, 1-1000 ng/mL. 10 μl of IS solution was added to each of the calibration 

sample. Quality control (QC) samples were prepared at low, medium and high 

concentrations as well as lower limits of quantification (LLOQ).  

2.4. Preparation of plasma samples  

10 μl of IS solution was added to a plasma sample of 50 μl, vortexed for 30 sec, 

then 90 μl of 5%, w/v of TCA (final 3%, w/v) and 1000 μl of acetonitrile were added, 

vortexed for 30 sec. Each sample was then centrifuged for 10 min at 12000 x g. The 

supernatant was transferred to another tube and dried at 40°C under a stream of nitrogen. 

The residues were reconstituted in 150 μl of initial mobile phase and 10 μl was injected 

into the HPLC system for analysis by LC-MS/MS. 

2.5. Validation of LC-MS/MS method  

The method was partially validated following the US Food and Drug administration 

guideline (FDA, 2001) for matrix effect, extraction recovery, precision and accuracy as 

described previously (Wang et al., 2012). The matrix effect for bupropion and its major 

metabolites ranged from 94.2% and 114.5% with relative standard deviation (RSD) being 

≤ 4.6%; extraction recovery for these analytes was between 91.1% and 112.5% with RSD 
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≤ 4.3%. The calibration curves were fit using weighed (1/y2) least-squares linear 

regression analysis. The linearity was achieved for the following ranged of the drug and its 

metabolites: bupropion, 0.5-250 ng/mL; OHBUP, 2-2000 ng/mL; TB, 2.8-1200 ng/mL; EB, 

2-1000 ng/mL. The LLOQ and lower limits of detection (LOD) were: bupropion, 0.5 ng/mL 

and 0.125 ng/mL; OHBUP, 2 ng/mL and 0.5 ng/mL; TB, 2.8 ng/mL and 0.5 ng/mL; EB, 2 

ng/mL and 0.5 ng/ml. The intra-day accuracy for LLOQ, low, middle and high 

concentrations ranged from 92.4% and 100.1%, with RSD being ≤ 6.93%, while inter-day 

accuracy ranged from 94.7% to 101.7%, with RSD being ≤ 5.76%. 

3. Quantitative determination of bupropion, OHBUP, TB and EB in urine  

3.1. Instrumental and analytical conditions  

The analysis of bupropion in urine was performed separately from analysis of 

urinary OHBUP, TB and EB using same LC-MS instrumental conditions. The Waters 

HPLC system coupled with a Waters EMD 1000 single quadrupole mass spectrometer 

(Waters, Milford, MA) was used for both analysis. The HPLC system consisted of Waters 

1525 binary HPLC pump and a 717 plus autosampler controlled by Empower™2 

chromatography Data Software (Waters, Milford, MA) (Wang et al., 2010). The separation 

of analytes was conducted using Waters Symmetry C18 column (150 mm × 4.6 mm, 5 μm) 

connected to a Phenomenex C18 guard column (4 mm × 3.0 mm) by isocratic elution of the 

mobile phase at a rate of 1.0 mL/min. For the analysis of OHBUP, TB and EB, the mobile 

phase consisted of 40% methanol and 60% of 10mM ammonium acetate buffer with 

0.02% (v/v) of acetic acid (Wang et al., 2010). For the analysis of bupropion, the mobile 

phase consisted of 25% methanol and 75% of 0.04% formic acid aqueous solution (v/v). In 

both analyses, the 10% of post column eluent flow was directed to the mass spectrometer.  
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The mass spectrometer (Waters EMD 1000 single-quadrupole; Milford MA) was 

supplied with an electrospray ion source (ESI) operated in positive mode. The MS 

parameters were: capillary voltage, 2.2 kV; cone voltage, 40 V; source temperature, 95°C; 

desolvation temperature, 350 °C; desolvation gas flow rate, 450 L/h; cone gas flow rate, 

100 L/h (Wang et al., 2010). The analytes were monitored by selective ion monitoring 

(SIM) at m/z 184 for bupropion, m/z 179 for triprolidine hydrochloride (IS for bupropion); 

m/z 238 for OHBUP, m/z 168 for TB and EB, and m/z 180 for phenacetin (IS for OHBUP, 

TB and EB analysis).   

3.2. Preparation of stock and working standard solutions 

All stock solutions were prepared in 30 % methanol and stored at 4°C. For analysis 

of OHBUP, TB and EB, the working standard solutions were prepared in the following 

ranges: OHBUP, 50-20 X 104 ng/mL; TB, 50-10 X 104 ng/mL; EB, 10-20 X 104 ng/mL. The 

IS, phenacetin, was prepared at the final concentration of 1 μg/ml. The stock solutions for 

bupropion ranged from 2.5 to 20 X 103 ng/mL. For detection and quantification of BUP on 

urine samples, the stock solutions of BUP ranged from 2.5 to 20 X 103 ng/mL. The IS, 

triprolidine hydrochloride, was prepared at the final concentration of 1 μg/ml.  

3.3. Quantitative determination of free- and conjugated OHBUP, TB and EB in urine 

samples  

3.3.1. Calibration standards and quality control samples 

Calibration curves for OHBUP, TB and EB standards were constructed as follows: 

10 μl of standard working solution was combined with 10 μl of blank urine, and the final 

concentrations of the analytes were as follows: OHBUP, 50-10 X 104 ng/mL; TB, 50-10 X 

104 ng/mL; EB, 10-2 X 104 ng/mL. 10 μl of IS (phenacetin) working solution was added to 
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each sample. QC samples were prepared for each of the curves at high, middle, low 

concentrations and LLOQ. 

3.3.2. Preparation of urine samples for OHBUP, TB and EB analysis 

To quantify OHBUP, TB and EB in urine, the samples were processed in the 

presence or absence of β-glucuronidase.  

For analysis of non-conjugated OHBUP, TB and EB, the samples were processed 

as follows: 10 μl of IS was added to 10 μl of urine and mixed with 90 μl of 0.1 M 

phosphate-buffered saline, pH=5. Then, 40 μl of 40%, w/v of TCA (final TCA 11 % (w/v) 

and 750 μl of acetonitrile was added, sample vortexed for 30 sec and centrifuged for 10 

min at 12,000 x g. The supernatant fro each sample was transferred to another tube and 

dried at 40°C under a stream of nitrogen. The dried residues were reconstituted in the 200 

μl of initial mobile phase; an aliquot of 50 μl of each sample was injected into HPLC 

system for MS analysis.  

The concentrations of the glucuronidated OHBUP, TB and EB in the urine was 

computed as difference from the non-conjugated (free) and the total drug. To analyze the 

total OHBUP, TB and EB, the samples were treated with β-glucuronidase, the procedure 

was a follows: 10 μl of IS was added to 10 μl of each urine sample mixed with 90 μl of 0.1 

M phosphate-buffered saline, pH=5, containing 200 units of β-glucuronidase; the samples 

then were incubated at 37°C for 16 hrs. The reaction was terminated by adding 40 μl of 

40%, w/v of TCA to each tube, and the samples were processed as described above.  

3.3.3. Validation of LC-MS method for quantitative determination of OHBUP, TB and 

EB in urine 
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The method was partially validated following the US Food and Drug administration 

guideline (FDA, 2001) for specificity, matrix effect, extraction recovery, precision, inter- 

and intra-day accuracy and stability (room temperature, 4 hours at 37°C, three freeze-thaw 

cycles) as described previously (Wang et al., 2012). The selectivity was achieved by 

comparing the SIM chromatograms of six different blank urine samples (from individuals 

not exposed to bupropion). The matrix effect for OHBUP, TB and EB ranged from 85.8% 

to 94.2%, with the relative standard deviation being (RSD) being ≤9.1%. The matrix effect 

for corresponding IS was 87.9 with RSD=11.7%.  The extraction recovery of OHBUP, TB 

and EB ranged from 72.5% to 101.6%, with RSD being ≤ 15.2%; the extraction recovery 

for IS was 103.2% with RSD=12.6%. The calibration curves were fit using weighed (1/y2) 

least-squares linear regression analysis. The constructed calibration curves were 

constructed, and the linearity was achieved within the following ranges: OHBUP, 50-20 X 

104 ng/mL; TB, 50-10 X 104 ng/mL; EB, 10-20 X 104 ng/mL. The LLOQ and LOD were: 

OHBUP, 50 ng/mL and 20 ng/mL; TB, 50 ng/mL and 20 ng/mL; EB, 20 ng/mL and 10 

ng/mL. The inter-day accuracy for low, middle and high concentrations were 93.7% - 

110.3% with RSD ≤ 8.5%, while for LLOQ it was 90.1% - 99.8%, with RSD ≤ 15.7%. The 

accuracy after three freeze-thaw cycles ranged from 89.0% to 119.3%, with RSD being ≤ 

5.9%. The room temperature stability test resulted in the accuracy ranging from 87.7% to 

108.3%, with RSD being ≤ 8.3%, while the 37°C stability test resulted in the accuracy 

ranging from 89.9% to 104.2%, with RSD being ≤ 7.4%. 

3.4. Quantitative determination of bupropion in urine  

3.4.1. Calibration standards and quality control samples  
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Calibration curves for bupropion standards were prepared as follows: 10 μl of 

standard working solutions were combined with 100 μl of blank urine; bupropion final 

concentrations ranged from 0.25 to 2 X 103 ng/mL. 10 μl of working solution of 

corresponding IS, triprolidine hydrochloride, was added to each sample. QC samples were 

prepared at high, middle, low concentrations and LLOQ. 

3.4.2. Preparation of urine samples  

10 μl of IS was spiked with 100 of a urine sample, then sample 40 μl of 40% w/v 

TCA was added (final 11%, w/v), sample vortexed. Each sample was extracted with 1000 

μl of methylene chloride by vortexing for 10 min, than sample was centrifuged at 12000 x g 

for 10 min, organic layer transferred to a tube. Extraction was repeated, organic layers 

combined and evaporated to dryness at 40°C under a stream of nitrogen. The residues 

were reconstituted in 200 μl of initial mobile phase containing 8% w/v of TCA, and 50 μl 

was injected into the HPLC system for analysis on the MS. 

3.4.3. LC/MS method validation  

The method was partially validated similar to as described above. The selectivity 

was achieved by comparing the SIM chromatograms of six different blank urine samples to 

that of QC sample. The matrix effect for QCs of low, medium and high concentrations of 

bupropion ranged from 96.9% to 103.4%, with the RSD ≤4.1%. The matrix effect for IS 

was 83.2 with RSD=7.1%.  The extraction recovery of bupropion ranged from 96.5% to 

101.0%, with RSD ≤ 7.2%; the extraction recovery for IS was 118.9% with RSD=6.2%. 

The calibration curves were constructed using weighed (1/y2) least-squares linear 

regression analysis and exhibited linearity within the bupropion concentrations ranging 

rom 4 ng/mL to 800 ng/mL. The LLOQ and LOD were 0.5 ng/mL and 4 ng/mL, 
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respectively. The inter-day accuracy for bupropion concentrations ranged from 93.7 to 

10.3.3, with RSD ≤ 7.7. For LLOQ, the inter-day accuracy was 93.7%, with RSD=7.7%. 

The QCs were tested for stability, the results are as follows: after three freeze-thaw cycles, 

the accuracy of bupropion concentration ranged from 101.1% to 103.1%, with RSD being 

≤ 5%; room temperature stability, accuracy ranged from 99.9% to 102 %, with RSD ≤ 

3.6%. 

Section 2.  CYP2B6 and CYP2C19 genotyping  

Genomic DNA was isolated from whole blood or buffy coat using the Puregene 

Blood Core Kit (Qiagen Inc., Valencia, CA, USA) following the manufacturer’s protocol. 

DNA concentration and quality were determined with a DeNovix DS-11 FX 

Spectrophotometer (DeNovix, Wilmington, Delaware, USA). Five non-synonymous 

SNPs of CYP2B6 defining 7 common CYP2B6 variant alleles, namely CYP2B6*2 

(64C>T), CYP2B6*3 (777C>A), CYP2B6*4 (785A>G), CYP2B6*5 (1459C>T), 

CYP2B6*6 (516G>T and 785A>G), and CYP2B6*7 (516G>T, 785A>G and 1459C>T) 

were identified following the PCR-RFLP methods (Lang et al., 2001) and allele 

discrimination assays utilizing TaqMan probes (Thermo Fisher Scientific Inc., Waltham, 

MA). Specifically, for 64C>T genotyping, the forward 5’- ACATTCACTTGCTCACCT and 

reverse 5’- GTAAATACCACTTGACCA-3’ primers for PCR-RFLP and the TaqMan 

C__2818162_20 assay were used. For 1459C>T the forward 5’- 

TGAGAATCAGTGGAAGCCATAGA-3’ and reverse 5’-

TAATTTTCGATAATCTCACTCCTGC-3’ primers for PCR-RFLP and the TaqMan 

C__30634242_40 assay were used. For 516G>T, the forward 5’- 

GGTCTGCCCATCTATAAAC-3’ and reverse 5’-CTGATTCTTCACATGTCTGCG-
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3’primers for PCR-RFLP and the TaqMan C__7817765_60 assay were used. To 

determine *3(777C>A) and *4(785A>G) alleles, new primers were designed: the 

forward, 5’- GGGCACACAGGCAAGTTTAC-3’, and the reverse, 5’-

CTACACATCCAACCGCGT-3’, and the PCR-RFLP procedures were performed as 

described previously (Lang et al., 2001). These primers were also used for direct 

sequencing of select DNA samples. In addition, a High Resolution Melt (HRM) assay 

with the forward 5’- GGCACACAGGCAAGTTTACA-3’ and reverse 5’- 

AGCAGGTAGGTGTCGATGAG-3’ primers was developed to determine the 

CYP2B6*3(777C>A) and *4(785A>G) SNPs. Sequences were assembled into one 

contig and both SNPs were determined using a DNA Baser sequence assembler 

version 3.1 (Heracle BioSoft S.R.L, Pitesti, România). 

For identification of CYP2C19 *2 (681G>A; rs4244285), CYP2C19 *3 (636G>A; 

rs4986893) and CYP2C19 *17 (-806C>T; rs12248560) TaqMan based assays were used 

as described by Zhu et al. (2014). Genotyping reactions were performed with 5 µl of 

TaqMan GTXpress master mix and 5 µl of water containing 10 ng of DNA and 0.5 µl of 20x 

TaqMan probes (CYP2C19*2: C__25986767_70; CYP2C19*3: C__27861809_10; and 

CYP2C19*17: C____469857_10; Thermo Fisher). 
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Supplemental data 

Supplemental table 1. Demographics and bupropion dosing 

subje

cts 

Race/ 

ethnicity 
Genotype 

At the time of 

initial enrollment 

 Early pregnancy  Mid-pregnancy  Late pregnancy  Lactation  Post-/non-lactating 

 n=5  n=13  n=21  n=8  n=8 

  
CYP2B6 

 

CYP2C19 

 

Age, 

years 
Smoking 

 

 

Weight 

kg 
Dose, mg 

 

 

Weight 

kg 
Dose, mg 

 

 

Weight 

kg 
Dose, mg 

 

 

Weight 

kg 
Dose, mg 

 

 

Weight 

kg 
Dose, mg 

1 wt/non-hisp *1/*1 *1/*2 32 Yes  53.1 150*BID  53.9 150*BID
 

 59.0 150*BID       

2 wt/non-hisp *1/*1 *1/*1 24 Yes  76.2 150*BID     77.6 150*BID  68.0 150*BID  69.4 150*BID 

3 wt/non-hisp *1/*6 *1/*1 39 Yes  70.8 150*BID        76.2 150*BID    

4 wt/hisp *1/*6 *1/*2 33 No     93.8 150*BID  105.2 150*BID     94.3 150*BID
a 

5 wt/non-hisp *6/*6 *1/*17 38 Yes     97.1 150*BID  109.6 150*BID       

6 wt/hisp *1/*1 *1/*2 38 Yes     90.2 150*BID
a 

 90.9 150*BID     76.1 150*BID 

7 wt/hisp *1/*1 *1/*1 24 No     95.3 150*BID  99.1 150*BID       

8
b 

wt/hisp *1/*1 *1/*1 23 No        85.8 150*BID  89.4 150*BID  88.9 150*BID 

9
 

wt/hisp *1/*9 *2/*17 20 No        82.6 150*BID     70.8 150*BID 

10 wt/hisp *1/*6 *1/*1 36 No        61.7 100*TID  59.9 100*TID    

11 wt/hisp *1/*1 *1/*1 32 No        95.0 100*TID  89.8 100*TID    

12 wt/hisp *6/*6 *1/*2 38 No        66.6 150*BID     60.8 150*BID 

13 wt/non-hisp ND ND 23 No     93.0 150*QD  100 150*QD
a 

    101.5 150*BID
a 

14 wt/hisp ND *1/*1 22 No  74.4 150*QD  77.1 150*QD     81.6 150*BID    

15 wt/non-hisp *4/*4 *1/*1 21 Yes        94.8 150*QD     89.4 150*QD 

16 wt/non-hisp ND ND 25 Yes        89.1 150*BID  85.5 150*BID    

17 wt/non-hisp *1/*1 *1/*2 39 No     93.0 150*QD  94.8 150*QD
 a 

      

18 wt/non-hisp *1/*1 *1/*1 27 No        66.7 150*QD  55.7 150*QD    

19 wt/non-hisp *1/*6 *2/*2 22 Yes     63.1 150*BID
a 

 74.4 150*BID
a 

      

20 bl/hisp *1/*6 *1/*1 40 No  98.1 150*BID             

21 wt/non-hisp *1/*1 *1/*1 27 Yes        75.3 150*BID       

22 wt/non-hisp *1/*6 *1/*1 25 Yes        95.6 150*BID       

23 wt/non-hisp *1/*5 *1/*1 37 Yes     84.1 150*BID          

24 wt/hisp *1/*6 *1/*1 21 No     63.7 100*TID          

25 wt/non-hisp *1/*1 *1/*17 28 No        168.8 300*QD       

26 wt/non-hisp *1/*1 *1/*1 32 No        117.7 300*QD
a 

      

27 wt/non-hisp *1/*1 *17/*17 22 Yes     50.3 150*BID          

28 bl/non-hisp ND *1/*17 30 Yes     135.2 150*BID
a
          

a Incomplete urine sample collection 

b Same subject as subject #7, different pregnancy 

ND, not determined; QD, once a day; BID, twice daily; TID, trice daily; wt, white; bl, black; hisp, Hispanic; non-hisp, non-

Hispanic; early pregnancy, 10-14 weeks of gestation; mid-pregnancy, 22-26 weeks of gestation; late pregnancy, 34-38 

weeks of gestation. Due to no effect of cigarette smoking on the pharmacokinetics of bupropion and its metabolites (Hsyi 

et al., 1997), subjects were enrolled in the study irrespective of their smoking status.  
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Supplemental table 2. Effect of CYP2B6 genetic variability on the pharmacokinetic parameters and urinary excretion of 

bupropion and its metabolites in mid-  and late pregnancy.  

 Mid-pregnancy (22-26 weeks)  Late pregnancy (34-38 weeks) 

CYP2B6 genotypes All
a
  *1/*1  *1/*6 and *6/*6  All *1/*1  *1/*6 and *6/*6 

BUP all doses (n=10) (n=5) (n=4)  (n=19) (n=11) (n=6) 

 CL/Fss (L/h) 340 ± 344 458 ± 481  212 ± 31  300 ± 128 323 ± 121 275 ± 138 

 CL/Fss (L/h/kg) 4.40 ± 3.83 5.96 ± 5.15 2.77 ± 0.69  3.50 ± 1.75 3.78 ± 2.04 3.18 ± 1.04 

 OHBUP/BUP M.R. 21.8 ± 25.6 32.8 ± 34.0  9.46 ± 4.44  23.3 ± 11.6 24.8 ± 10.2 20.0 ± 11.0 

 TB/BUP M.R. 7.22 ± 3.89 7.11 ± 4.10 7.55 ± 4.77  8.44 ± 4.05 8.00 ± 4.55 8.89 ± 3.19 

 EB/BUP M.R. 1.28 ± 0.66 1.36 ± 0.75 1.17 ± 0.72  1.23 ± 0.52 1.18 ± 0.60 1.28 ± 0.39 

BUP SR dose 150 mg BID (n=8) (n=4) (n=3)  (n=12) (n=6) (n=5) 

 AUCss BUP (ng*h/ml) 556 ± 228 414 ± 225  742 ± 114   545 ± 211 510 ± 207 617 ± 234 

 AUCss OHBUP (ng*h/ml) 8952 ± 3224 9188 ± 4672 8572 ± 1815  10873 ± 4144 10656 ± 4361 10118 ± 4031 

 AUCss TB (ng*h/ml) 4458 ± 3189 2553 ± 2084 7263 ± 3116   4053 ± 2625 2799 ± 1501 5435 ± 3361 

 AUCss EB (ng*h/ml) 754 ± 441 477 ± 340 1119 ± 393 *  592 ± 359 432 ± 276 776 ± 421 

 % of BUP dose recovered as (n=6) (n=3) (n=2)  (n=11) (n=6) (n=4) 

 BUP-free 0.45 ± 0.20 0.51 ± 0.06 0.50 ± 0.35  0.16 ± 0.16 0.14 ± 0.19 0.18 ± 0.14 

 OHBUP-free 1.54 ± 0.99 1.26 ± 0.92 1.43 ± 1.34  0.51 ± 0.35 0.39 ± 0.23 0.49 ± 0.20 

 OHBUP-glucuronide 12.8 ± 8.61 13.5 ± 12.4 8.95 ± 1.57  12.3 ± 5.75 13.7 ± 6.49 9.04 ± 3.65 

 TB-free 13.1 ± 9.71 7.04 ± 5.81 23.6 ± 8.08  5.61 ± 5.54 2.76 ± 2.03 8.23  ± 7.44 

 TB-glucuronide 3.87 ± 3.52 2.41 ± 1.88 2.81 ± 1.98  3.32 ± 2.38 2.97 ± 1.78 3.82 ± 3.60 

 EB-free 1.52 ± 1.37 0.73 ± 0.67 2.77  ± 1.87  0.45 ± 0.40 0.25 ± 0.17 0.60 ± 0.50 

 EB-glucuronide 0.87 ± 0.68 0.76 ± 0.64 1.41 ± 0.57  0.73 ± 0.52 0.67 ± 0.42 0.84 ± 0.77 

BID, twice a day; AUCss, area under the curve at steady state; BUP, bupropion; OHBUP, hydroxybupropion; TB, 

threohydrobupropion; EB, erythrohydrobupropion; M.R., metabolic ratio, defined as the ratio of AUCs, corrected for 

molecular weight; SR, sustained release 

Data presented as mean ± standard deviation 

a Subjects with undetermined CYP2B6 genotype were not included 

*P < .05   
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Supplemental table 3. Effect of CYP2C19 genetic variability on the pharmacokinetic parameters and urinary excretion of 

bupropion and its metabolites in mid-  and late pregnancy. 

 Mid-pregnancy (22-26 weeks)  Late pregnancy (34-38 weeks) 

CYP2C19 genotypes All
a
 EM and UM PM and IM  All EM and UM PM and IM 

BUP all doses (n=12) (n=7) (n=5)  (n=19) (n=12) (n=7) 

 CL/Fss (L/h) 308 ± 321 210 ± 50 445 ± 489  300 ± 128 296 ± 127 305 ± 138 

 CL/Fss (L/h/kg) 3.90 ± 3.66 2.66 ± 1.05 5.63 ± 5.35  3.50 ± 1.75 3.23 ± 1.36 3.96 ± 2.32 

 OHBUP/BUP M.R. 19.9 ± 23.6 12.6 ± 9.12 30.1 ± 34.5  23.3 ± 11.6 22.2 ± 11.7 22.2 ± 11.7 

 TB/BUP M.R. 7.12 ± 3.53 5.18 ± 2.50 9.83 ± 3.02 *  8.44 ± 4.05 6.58 ± 3.33 11.6 ± 3.16 * 

 EB/BUP M.R. 1.24 ± 0.61 0.95 ± 0.56 1.64 ± 0.46   1.23 ± 0.52 1.03 ± 0.52 1.57 ± 0.34 * 

BUP SR dose 150 mg BID (n=8) (n=4) (n=4)  (n=12) (n=6) (n=6) 

 AUCss BUP (ng*h/ml) 586 ± 232 628 ± 130 534 ± 338  545 ± 211 536 ± 211 554 ± 246 

 AUCss OHBUP (ng*h/ml) 8826 ± 3039 8546 ± 4041 9177 ± 1603  10873 ± 4144 10424 ± 4546 11322 ± 4101 

 AUCss TB (ng*h/ml) 4574 ± 3003 3537± 1668 5870 ± 4039  4053 ± 2625 2333 ± 1313 5773 ± 2517 * 

 AUCss EB (ng*h/ml) 749 ± 413 634 ± 281 893 ± 548  592 ± 359 403 ± 273 782 ± 350  

 % of BUP dose recovered as (n=6) (n=4) (n=2)  (n=11) (n=6) (n=5) 

 BUP-free 0.45 ± 0.20 0.48 ± 0.22 0.41 ± 0.23  0.16 ± 0.16 0.14 ± 0.19 0.18 ± 0.13 

 OHBUP-free 1.54 ± 0.99 1.75 ± 1.09 1.12 ± 0.89   0.51 ± 0.35 0.35 ± 0.16 0.71 ± 0.42 

 OHBUP-glucuronide 12.8 ± 8.6 14.2 ± 10.6 10.0 ± 3.05   12.3 ± 5.75 11.0 ± 5.64 13.9 ± 6.11 

 TB-free 13.1 ± 9.71 11.8 ± 12.1 15.8 ± 3.04  5.61 ± 5.54 2.21 ± 1.41 9.69 ± 6.01 

 TB-glucuronide 3.87 ± 3.52 3.72 ± 4.53 4.18 ± 0.04  3.32 ± 2.38 1.80 ± 1.18 5.15 ± 2.17 * 

 EB-free 1.52 ± 1.37 1.55 ± 1.77 1.47 ± 0.03  0.45 ± 0.40 0.23 ± 0.14 0.72 ± 0.45 

 EB-glucuronide 0.87 ± 0.68 0.50 ± 0.47 1.60 ± 0.30  0.73 ± 0.52 0.58 ± 0.42 0.91 ± 0.63  

BID, twice a day; AUCss, area under the curve at steady state; BUP, bupropion; OHBUP, hydroxybupropion; TB, 

threohydrobupropion; EB, erythrohydrobupropion; EM, extensive metabolizer phenotype; UM, ultra-rapid metabolizer 

phenotype; PM, poor metabolizer phenotype, IM, intermediate metabolizer phenotype; M.R., metabolic ratio, defined as 

the ratio of AUCs, corrected for molecular weight  

Data presented as mean ± standard deviation. 

a Subjects with undetermined CYP2C19 genotype were not included; *P < .05  


