
 

 

Final Progress Report for Research Projects Funded by 

Health Research Grants 
 

Instructions:  Please complete all of the items as instructed. Do not delete instructions.  Do not 

leave any items blank; responses must be provided for all items.  If your response to an item is 

“None”, please specify “None” as your response. “Not applicable” is not an acceptable response 

for any of the items. There is no limit to the length of your response to any question.  Responses 

should be single-spaced, no smaller than 12-point type.  The report must be completed using 

MS Word.  Submitted reports must be Word documents; they should not be converted to pdf 

format.   Questions?  Contact Health Research Program staff at 717-231-2825. 

 

1. Grantee Institution: Trustees of the University of Pennsylvania 

 

2. Reporting Period (start and end date of grant award period): 1/1/2011 – 12/31/2014 

 

3. Grant Contact Person (First Name, M.I., Last Name, Degrees): Gearline Robinson-Hall, 

BSF 

 

4. Grant Contact Person’s Telephone Number: 215-746-6821 

 

5. Grant SAP Number: 4100054874 

 

6. Project Number and Title of Research Project: 5-Pharmacogenetics of Nicotine Addiction    

 

7. Start and End Date of Research Project:  7/1/2011-12/31/2014 

 

8. Name of Principal Investigator for the Research Project:  Caryn E. Lerman, PhD 

 

9. Research Project Expenses.   

 

9(A) Please provide the total amount of health research grant funds spent on this project for 

the entire duration of the grant, including indirect costs and any interest earned that was 

spent:    

 

$191,377.79     

 

9(B) Provide the last names (include first initial if multiple individuals with the same last 

name are listed) of all persons who worked on this research project and were supported with 

health research funds.  Include position titles (Principal Investigator, Graduate Assistant, 

Post-doctoral Fellow, etc.), percent of effort on project and total health research funds 

expended for the position.  For multiple year projects, if percent of effort varied from year to 

year, report in the % of Effort column the effort by year 1, 2, 3, etc. of the project (x% Yr 1; 

z% Yr 2-3). 
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Last Name, First Name Position Title % of Effort on Project Cost 

Dubroff, Jacob Co-Principal Investigator 1% YR1; 4% YR2; 

6% YR3; 4% YR4 

$27,334.95 

Schnoll, Robert Co-Investigator 6% YR1 $9,568.01 

Falcone, Mary Research Fellow; 

Research Investigator 

18% YR1; 28% YR2; 

7% YR3; 8% YR4 

$21,856.04 

Baldwin, Donald Co-Investigator 1% YR2 $16,829.40 

Goelz, Patricia Research Coordinator 6% YR1 $2,289.39 

Hou, Catherine Lab Tech 12% YR3 $7,457.13 

 

 

9(C) Provide the names of all persons who worked on this research project, but who were not 

supported with health research funds.  Include position titles (Research Assistant, 

Administrative Assistant, etc.) and percent of effort on project.  For multiple year projects, if 

percent of effort varied from year to year, report in the % of Effort column the effort by year 

1, 2, 3, etc. of the project (x% Yr 1; z% Yr 2-3). 

 

Last Name, First Name Position Title % of Effort on Project 

Lerman, Caryn Co-Principal Investigator 1% 

Ray, Riju Co-Investigator 1% 

 

 

9(D) Provide a list of all scientific equipment purchased as part of this research grant, a short 

description of the value (benefit) derived by the institution from this equipment, and the cost 

of the equipment. 

 

Type of Scientific Equipment Value Derived Cost 

None   

 

 

10. Co-funding of Research Project during Health Research Grant Award Period.  Did this 

research project receive funding from any other source during the project period when it was 

supported by the health research grant? 

 

Yes____X_____ No__________ 

 

If yes, please indicate the source and amount of other funds: 

 

Pfizer GRAND pilot grant ($200,000) to Riju Ray was used to supplement the 

Commonwealth funds due to the high cost of recruitment, PET screening and data 

processing.  

 

 

11. Leveraging of Additional Funds 
 

11(A) As a result of the health research funds provided for this research project, were you  
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able to apply for and/or obtain funding from other sources to continue or expand the 

research?  

 

Yes_____X____ No__________ 

 

If yes, please list the applications submitted (column A), the funding agency (National 

Institutes of Health—NIH, or other source in column B), the month and year when the 

application was submitted (column C), and the amount of funds requested (column D).  If 

you have received a notice that the grant will be funded, please indicate the amount of funds 

to be awarded (column E). If the grant was not funded, insert “not funded” in column E. 

 

Do not include funding from your own institution or from CURE (tobacco settlement funds). 

Do not include grants submitted prior to the start date of the grant as shown in Question 2.  If 

you list grants submitted within 1-6 months of the start date of this grant, add a statement 

below the table indicating how the data/results from this project were used to secure that 

grant. 

 

A.  Title of research 

project on grant 

application 

B.  Funding 

agency (check 

those that apply) 

C. Month 

and Year  

Submitted 

D. Amount 

of funds 

requested: 

E. Amount 

of funds 

awarded: 

The influence of nicotinic 

hepatic metabolism on 

neuroreceptor substrates of 

nicotine addiction 

1-K23-DA-038726-01A1 

NIH     

 Other federal 

(specify:__) 

 Nonfederal 

source (specify:_) 

11/2014 $1,240,300 $ 

PENDING 

 

 

11(B) Are you planning to apply for additional funding in the future to continue or expand 

the research? 

 

Yes_________ No_____X_____ 

 

If yes, please describe your plans: 

 

 

12. Future of Research Project.  What are the future plans for this research project? 

 

Dr. Dubroff plans to continue this line of research, including analyses to use PET imaging to 

predict response to therapy. Due to the high cost of recruitment, PET scanning and analyses, 

we were not able to enroll a sufficient number of participants to study smoking cessation as 

part of the current project. Therefore, Dr. Dubroff will apply for NIH funds to continue this 

line of research in the future. 
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13. New Investigator Training and Development.  Did students participate in project 

supported internships or graduate or post-graduate training for at least one semester or one 

summer? 

 

Yes____X_____ No__________ 

 

If yes, how many students?  Please specify in the tables below: 

 

 Undergraduate Masters Pre-doc Post-doc 

Male     

Female    1  

Unknown     

Total    1 

 

 Undergraduate Masters Pre-doc Post-doc 

Hispanic     

Non-Hispanic    1 

Unknown     

Total    1 

 

 Undergraduate Masters Pre-doc Post-doc 

White    1 

Black     

Asian     

Other     

Unknown     

Total    1 

 

 

14. Recruitment of Out-of–State Researchers.  Did you bring researchers into Pennsylvania to 

carry out this research project? 

 

Yes_________ No___X 

 

 

15. Impact on Researh Capacity and Quality. Did the health research project enhance the 

quality and/or capacity of  research at your institution? 
 

Yes___X______  No__________ 
 

If yes, describe how improvements in infrastructure, the addition of new   investigators, and 

other resources have led to more and better research. 

 

This project was vital to enhance our capacity in the area of neuroimaging, including data 

acquisition, neurobehavioral probe task development, and data analytic procedures for fMRI. 
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16. Collaboration, business and community involvement 

 

16(A) Did the health research funds lead to collaboration with research partners outside of 

your institution (e.g., entire university, entire hospital system)?  

 

Yes_________ No______X____ 

 

If yes, please describe the collaborations:  

 

 

16(B) Did the research project result in commercial development of any research products?  

 

Yes_________ No____X______ 

 

If yes, please describe commercial development activities that resulted from the research 

project:  

 

 

16(C) Did the research lead to new involvement with the community?   

 

Yes___X______ No__________ 

 

If yes, please describe involvement with community groups that resulted from the 

research project:  

 

Through involvement in this research project, smokers in the community were provided 

with free smoking cessation counseling and medication. 

 

 

17. Progress in Achieving Research Goals, Objectives and Aims.  
List the project goals, objectives and specific aims (as contained in the grant agreement).  

Summarize the progress made in achieving these goals, objectives and aims for the period 

that the project was funded (i.e., from project start date through end date).  Indicate whether 

or not each goal/objective/aim was achieved; if something was not achieved, note the reasons 

why.  Describe the methods used. If changes were made to the research 

goals/objectives/aims, methods, design or timeline since the original grant application was 

submitted, please describe the changes. Provide detailed results of the project.  Include 

evidence of the data that was generated and analyzed, and provide tables, graphs, and figures 

of the data.  List published abstracts, poster presentations and scientific meeting presentations 

at the end of the summary of progress; peer-reviewed publications should be listed under 

item 20. 

 

This response should be a DETAILED report of the methods and findings.  It is not sufficient 

to state that the work was completed. Insufficient information may result in an unfavorable 

performance review, which may jeopardize future funding.  If research findings are pending 

publication you must still include enough detail for the expert peer reviewers to evaluate the  
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progress during the course of the project. 

 

Health research grants funded under the Tobacco Settlement Act will be evaluated via a 

performance review by an expert panel of researchers and clinicians who will assess project 

work using this Final Progress Report, all project Annual Reports and the project’s strategic 

plan.  After the final performance review of each project is complete, approximately 12-16 

months after the end of the grant, this Final Progress Report, as well as the Final Performance 

Review Report containing the comments of the expert review panel, and the grantee’s written 

response to the Final Performance Review Report, will be posted on the CURE Web site.   

 

There is no limit to the length of your response. Responses must be single-spaced below, 

no smaller than 12-point type. If you cut and paste text from a publication, be sure 

symbols print properly, e.g., the Greek symbol for alpha () and beta (ß) should not 

print as boxes () and include the appropriate citation(s).  DO NOT DELETE THESE 

INSTRUCTIONS. 

 

 

Original Aims 

 

Aim 1) To conduct a prospective stratified pharmacogenetic (PGx) trial of alternative therapies 

for smoking cessation. Smokers will be randomized prospectively to treatment within two NMR 

strata: slow metabolizers (SMs) versus normal metabolizers (NMs). Treatment arms within each 

stratum will include: placebo (PLA), transdermal nicotine 21mg (TN; the most widely used 

treatment/low cost and low risk option), and varenicline 1mg bid (VAR; the most efficacious 

treatment/higher cost and increased risk option). Note: this aim was supported by an NIH grant.  

The current project was an add-on to this clinical trial (i.e., Aim 2 below). 

 

Aim 2) To examine whether pretreatment neuronal nicotinic acetylcholine receptor availability 

predicts smoking cessation and treatment response.  Within the prospective stratified clinical 

trial, we will perform pretreatment positron emission tomography (PET) to assess α4β2* 

neuronal nicotinic receptor availability during abstinence in slow and normal metabolizers. We 

will determine whether binding potential predicts response to different smoking cessation 

treatment, testing for both additive and interacting effects of the NMR.   

 

Methods and Findings: 

 

Aim 1: Aim 1 is an NIH funded pharmacogenomics trial of nicotine dependence treatment. 

Tobacco settlement funds were not used for this trial, but rather for Aim 2, the PET imaging 

study that was an add-on to the trial.  However, because the Commonwealth grant supported an 

add-on to this trial, we report the findings of the primary trial below and acknowledge the 

Commonwealth in the publication.  

 

Methods and Results: We completed a nicotine metabolite ratio (NMR)-stratified multi-center 

randomized placebo-controlled clinical trial including 1,246 smokers.  Smokers seeking 

treatment were randomly assigned to 11 weeks of placebo (placebo patch plus placebo pill), 

nicotine patch (active patch plus placebo pill), or varenicline (placebo patch plus active pill).  
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Slow and normal metabolizers were characterized at pre-treatment based on the NMR (ratio of 

3’hydroxycotinine/cotinine).  Varenicline was more efficacious than nicotine patch in normal 

metabolizers, but not in slow metabolizers.  Slow, but not normal metabolizers, also reported 

greater overall side effect severity with varenicline (vs. placebo). These findings suggest that 

treating normal metabolizers with varenicline and slow metabolizers with nicotine patch could 

optimize quit rates while minimizing side effects.  Results are published in The Lancet 

Respiratory Medicine, January, 2015.  

 

Aim 2:  This PET imaging study is an add-on to the NIH funded pharmacogenomics trial of 

nicotine dependence treatment described above.  

 

Methods and Results:  

 

Participants 

This study was conducted in accordance with the Declaration of Helsinki and the University of 

Pennsylvania Institutional Review Board approved all procedures. Individuals who had 

expressed interest in participating in smoking cessation research at the University of 

Pennsylvania completed an in-person intake session where they provided written informed 

consent and were screened for eligibility. Eligible participants were smokers between the ages of 

18-65 who reported smoking at least 10 cigarettes per day (CPD) for the past 6 months, provided 

a baseline exhaled carbon monoxide (CO) reading greater than 10 parts per million (ppm), and 

were fluent English speakers. Persons with a history of DSM-IV Axis I psychiatric or substance 

disorders (except nicotine dependence), assessed using the Mini International Neuropsychiatric 

Interview, and those taking psychotropic medications were excluded. Other exclusion criteria 

included: current use of chewing tobacco, snuff, or smoking cessation products; pregnancy, 

planned pregnancy or breastfeeding; history of brain injury; or magnetic resonance imaging 

(MRI)-contraindicated material in the body.   

 

Details on Recruitment and Explanation for Not Meeting Recruitment Goals. A total of 71 

participants were screened for this substudy; 64 were screened prior to the clinical trial to obtain 

consent for a PET scan for this substudy.  All participants eligible for the clinical trial at the 

UPenn site (one of 4 sites) were offered participation in this PET study, and those who expressed 

interest were screened.  An additional 7 participants were recruited from prior study participants 

after recruitment for the primary clinical trial ended.  Of the 71 interested potential PET study 

participants, only 35 met all eligibility criteria and scheduled a PET Scan Session.  Five 

participants withdrew prior to the PET scan session and five were ineligible at the start of the 

session, resulting in 25 completed PET scans.  Of these 25, one participant acquired an MRI 

contraindication prior to completing the MRI scan session, resulting in 24 participants with 

complete data.  Of these, 13 were female; 17 were African American; and 12 were slow 

metabolizers. Due to the completion of the primary clinical trial ahead of schedule, our final 

sample for the PET imaging substudy includes only 24 participants.   

 

Procedures and Results 

The nicotine metabolite ratio was determined from a plasma sample provided at intake.   

Participants were classified as slow metabolizers (SMs, NMR < 0.26) or normal metabolizers  
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(NMs, NMR ≥ 0.26) based on prior clinical data which show differences in smoking cessation 

outcomes using this cutoff. Because slow metabolizers typically comprise one-quarter of the 

general population of smokers, we oversampled this group to obtain equal numbers of slow and 

normal metabolizers. Participants and research staff involved with the PET scans were blind to 

NMR. 

 

After overnight nicotine abstinence, participants underwent PET brain imaging of 2-[18F]FA 

delivered by bolus plus infusion to shorten the required duration of the PET imaging session due 

to the relatively slow receptor uptake of 2-[18F]FA. The time period of overnight abstinence was 

chosen because most smokers relapse in the first 24 hours of a quit attempt, and because our 

primary hypothesis concerned differences in receptor availability in early abstinence due to 

differences in rates of nicotine metabolism. At the start of the session, participants provided a 

urine sample for a drug screen, a breath alcohol sample (BrAC > 0.01 exclusionary), and a breath 

carbon monoxide (CO) sample for biochemical confirmation of abstinence (CO <15ppm, or at 

least a 50% reduction from the intake session). During the PET scan session, 2-[18F]FA (3.08-

5.88 mCi) was administered as a 50% bolus initially with an additional 2-[18F]FA (3.11-6.0 mCi) 

administered as a continuous infusion over 8 hours (50%). Participants completed two hours of 

brain scanning beginning six hours (±30 min) post-injection to allow for the  radiotracer to 

achieve steady state. PET scanning was performed on a Gemini TruFlight (TF) Big Bore 

PET/CT scanner (Philips Healthcare, Eindhoven, The Netherlands). A low dose (120 kVp, 50 

mAs), unenhanced CT scan of the head was performed before the emission acquisition in order 

to perform attenuation correction. The PET/CT images were reconstructed via an iterative LOR-

RAMLA algorithm using 2 iterations and 4 subsets and the Sharp filter setting.  Just prior to and 

immediately following the 2-hour PET scan, participants completed the Brief Questionnaire on 

Smoking Urges (QSU).   

 

To facilitate automatic generation of brain volumes of interest (VOIs), all participants received a 

T1-weighted anatomic scan on a Siemens MR scanner (Siemens Medical Solutions USA, 

Knoxville, TN with 3 participants on a 3T Magnetom Sonata Syngo and 21 participants on a 

1.5T Magnetom Trio A Tim System) acquired using magnetization-prepared 180° radio-

frequency pulses and rapid gradient-echo (MP RAGE) sampling.  Subjects underwent MRI 

scanning at a different session than PET imaging. 

 

Baseline venous blood samples were obtained prior to injection for assessment of 2-[18F]FA 

binding to plasma proteins, and for preparation of standards for the solid phase extraction 

process. Average non-metabolized concentration of free 2-[18F]FA in plasma during the scan 

period was determined from an average of 5.8 blood samples for each participant from 5-7.5 h 

after bolus injection 2-[18F]FA binding to plasma proteins was evaluated by ultrafiltration using 

YM-10 filtration devices (Millipore Corporation, Bedford, MA). Additional venous blood 

samples (~3 mL each) were drawn at predetermined intervals during the infusion period for 

measurement of unbound, non-metabolized 2-[18F]FA. Samples were centrifuged at 4000 x g for 

15 min and plasma radioactivity was measured using an automated gamma counter. 

Radioactivity attributable to non-metabolized 2-[18F]FA was determined using solid phase 

extraction with Clean Screen extraction columns (200 mg/10 ml, United Chemical Technologies, 

Inc., Bristol, PA)(32).  
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In order to standardize the PET imaging acquisition times following radiotracer administration  

across all subjects, we used only the 90 minutes of PET scanning that was contemporaneous for 

all participants acquired between 6.25 to 7.75 hours after bolus injection using six 15 min time 

bins (mean midpoint of scans was 7.0 hours +/- 0.1 hours after bolus injection). Each 

participant’s PET image was co-registered to his or her T1-weighted MR scan and brain VOIs 

were automatically defined using the T1-MRI parcellation PNEURO tool in PMOD software 

(Pmod Technologies LTD, version 3.5, Zurich, Switzerland). Mean regional time activity curves 

(TAC) were output by Pmod software with partial volume correction based on a variant of the 

Rousset correction method whereby only 15% of the pixels in the inner VOI were used for 

calculating the VOI average. Average activity concentrations for the 90-minute time period were 

decay corrected to the time of bolus injection for use in subsequent calculations.  

 

Participant total distribution volumes (designated as VT/fP based on standard nomenclature) were 

calculated as the ratio of average partial volume corrected 2-[18F]FA concentration in brain  to 

unbound, non-metabolized 2-[18F]FA concentration in plasma. 

 

Mean images of participant total distribution volumes (VT/fP) were created by dividing each 

participant’s PET images by the participant’s mean activity concentration of non-metabolized 2-

[18F]FA in plasma, with both PET image and plasma activity concentrations decay corrected to 

the time of 2-[18F]FA bolus injection. All participants’ VT/fP images were spatially normalized to 

the same template followed by averaging the resulting VT/fP images for all participants with 

normal hepatic nicotine metabolism (n = 12) and averaging the resulting VT/fP images for all 

participants with slower rates of hepatic nicotine metabolism (n = 12). 

 

Descriptive statistics were generated for demographic and smoking variables, with differences 

between NMR groups being tested using t-tests and χ2 tests. Group differences in VT/fP in the a 

priori VOIs were estimated by ANOVA including age, sex, and average cigarettes per day 

(CPD) as covariates; non-significant covariates were allowed to drop from the models at p > 0.1. 

Associations between VT/fP and craving were tested using regression models including mean 

QSU total score as the outcome and VT/fP in the a priori regions as the primary predictor. Alpha 

was adjusted on the basis of 4 VOIs with an average correlation of 0.95, resulting in an adjusted 

p value of 0.047. Twenty four smokers provided 80% power to detect an NMR group effect size 

of 1.2.  There were no significant differences in age, sex, race, CPD, or FTND score between 

NMR groups (all p > .05).  

 

There was significantly greater receptor availability (as measured by 2-[18F]FA VT/fP) in NMs 

compared to SMs in the thalamus bilaterally (F = 4.92, p = 0.037, Figure 1).  Significant 

associations (those surviving correction for multiple testing) were not observed in other tested 

regions: whole brain, temporal lobes and frontal lobes.  

 

There were no significant associations between VT/fP in the 4 VOIs and self-reported urges to 

smoke. Urges to smoke did not differ between slow and normal nicotine metabolizers prior to 

scanning; however, the groups differed with respect to changes in urges from pre- to post-scan, 

with slow metabolizers exhibiting a decrease (mean change in slow metabolizers -8.1 (SE=2.9) 

and normal metabolizers showing a slight increase (mean change of +1.8 (SE=2.2).  
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Given the costs of screening, conducting the PET scans, and processing the imaging data, we 

were not able to enroll the projected sample of 48 participants.  Moreover, because the primary 

clinical trial ended before the substudy was completed, about 25% of the sample were enrolled 

from the community and not from the cessation trial. Therefore, we were unable to test whether 

VT/fP  predicted smoking cessation (in response to placebo, patch or varenicline).  

 

 

 

 

Figure 1.  2-[18F]FA volume of distribution by region 

 

 
Figure 1 Legend:  Smokers with normal nicotine metabolism (NMR ≥0.26) demonstrated 

increased Vt in brain compared to those with slower metabolism including in the thalamus 

(p=0.037) and marginally in the insula/cingulate gyrus (p=0.05).  This relationship persisted and 

approached significance when comparing Vt between low (bottom quartile) and normal NMR 

groups for the entire brain (p=0.07).  P values were calculated using one-way ANOVA.  Error 

bars show standard error of the mean. 
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18. Extent of Clinical Activities Initiated and Completed.  Items 18(A) and 18(B) should be 

completed for all research projects.   If the project was restricted to secondary analysis of 

clinical data or data analysis of clinical research, then responses to 18(A) and 18(B) should 

be “No.” 

 

18(A) Did you initiate a study that involved the testing of treatment, prevention or 

diagnostic procedures on human subjects?  

___X__Yes  

______ No  

 

18(B) Did you complete a study that involved the testing of treatment, prevention or 

diagnostic procedures on human subjects?  

___X_Yes  

______No  

 

If “Yes” to either 18(A) or 18(B), items 18(C) – (F) must also be completed.  (Do NOT 

complete 18(C-F) if 18(A) and 18(B) are both “No.”) 

 

18(C) How many hospital and health care professionals were involved in the research 

project? 

__2___Number of hospital and health care professionals involved in the research 

project 

 

18(D) How many subjects were included in the study compared to targeted goals? 

 

___48___Number of subjects originally targeted to be included in the study 

___24___Number of subjects enrolled in the study 

 

Note: Studies that fall dramatically short on recruitment are encouraged to 

provide the details of their recruitment efforts in Item 17, Progress in Achieving 

Research Goals, Objectives and Aims. For example, the number of eligible 

subjects approached, the number that refused to participate and the reasons for 

refusal. Without this information it is difficult to discern whether eligibility 

criteria were too restrictive or the study simply did not appeal to subjects. 

 

18(E) How many subjects were enrolled in the study by gender, ethnicity and race? 

 

Gender: 

__11____Males 

__13____Females 

______Unknown 

 

Ethnicity: 

______  Latinos or Hispanics 

__24___Not Latinos or Hispanics 

______  Unknown 
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Race: 

______American Indian or Alaska Native  

______Asian  

__17__Blacks or African American 

______Native Hawaiian or Other Pacific Islander 

___7__White 

______Other, specify:      

______Unknown 

 

18(F) Where was the research study conducted? (List the county where the research 

study was conducted.  If the treatment, prevention and diagnostic tests were offered in 

more than one county, list all of the counties where the research study was 

conducted.)      

USA  

 

 

19. Human Embryonic Stem Cell Research.  Item 19(A) should be completed for all research 

projects.  If the research project involved human embryonic stem cells, items 19(B) and 

19(C) must also be completed. 

 

19(A) Did this project involve, in any capacity, human embryonic stem cells?  

______Yes  

___X__No  

 

19(B) Were these stem cell lines NIH-approved lines that were derived outside of 

Pennsylvania? 

______Yes  

______ No  

 

19(C) Please describe how this project involved human embryonic stem cells:  

 

 

20. Articles Submitted to Peer-Reviewed Publications.  

 

20(A) Identify all publications that resulted from the research performed during the funding 

period and that have been submitted to peer-reviewed publications.  Do not list journal 

abstracts or presentations at professional meetings; abstract and meeting presentations should 

be listed at the end of item 17.  Include only those publications that acknowledge the 

Pennsylvania Department of Health as a funding source (as required in the grant 

agreement). List the title of the journal article, the authors, the name of the peer-reviewed 

publication, the month and year when it was submitted, and the status of publication 

(submitted for publication, accepted for publication or published.).  Submit an electronic 

copy of each publication or paper submitted for publication, listed in the table, in a PDF 

version 5.0.5 (or greater) format, 1,200 dpi. Filenames for each publication should include 

the number of the research project, the last name of the PI, and an abbreviated title of the 
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publication.  For example, if you submit two publications for Smith (PI for Project 01), one 

publication for Zhang (PI for Project 03), and one publication for Bates (PI for Project 04), 

the filenames would be:  

Project 01 – Smith – Three cases of isolated 

Project 01 – Smith – Investigation of NEB1 deletions 

Project 03 – Zhang – Molecular profiling of aromatase 

Project 04 – Bates – Neonatal intensive care  

If the publication is not available electronically, provide 5 paper copies of the publication.   

 

Note:  The grant agreement requires that recipients acknowledge the Pennsylvania 

Department of Health funding in all publications.  Please ensure that all publications listed 

acknowledge the Department of Health funding. If a publication does not acknowledge the 

funding from the Commonwealth, do not list the publication. 

 

 

Title of Journal 

Article: 

Authors: Name of 

Peer-

reviewed 

Publication: 

Month and 

Year 

Submitted: 

Publication 

Status (check 

appropriate box 

below): 

1. Use of the nicotine 

metabolite ratio as a 

genetically informed 

biomarker of response 

to nicotine patch or 

varenicline for 

smoking cessation 

Lerman C, Schnoll R, 

Hawk L, Cinciripini 

P, George T, Wileyto 

E, Swan G, Benowitz 

N, Heitjan D, and 

Tyndale R 

Lancet 

Respiratory 

Medicine 

July 2014 Submitted 

Accepted 

Published 

2. Decreased nicotinic 

receptor availability in 

smokers with slow 

rates of nicotine 

metabolism 

Dubroff J, Doot R, 

Falcone M, Schnoll 

R, Tyndale R, Brody 

A, Lerman C 

Journal of 

Nuclear 

Medicine 

February 

2015 

Submitted 

Accepted 

Published 

 

 

20(B) Based on this project, are you planning to submit articles to peer-reviewed publications 

in the future?   

 

Yes_________ No___X_______ 

 

If yes, please describe your plans: 

 

 

21. Changes in Outcome, Impact and Effectiveness Attributable to the Research Project.  

Describe the outcome, impact, and effectiveness of the research project by summarizing its 

impact on the incidence of disease, death from disease, stage of disease at time of diagnosis, 

or other relevant measures of outcome, impact or effectiveness of the research project.  If 

there were no changes, insert “None”; do not use “Not applicable.”  Responses must be 
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single-spaced below, and no smaller than 12-point type. DO NOT DELETE THESE 

INSTRUCTIONS.  There is no limit to the length of your response.  

 

None 

 

 

22. Major Discoveries, New Drugs, and New Approaches for Prevention Diagnosis and 

Treatment.  Describe major discoveries, new drugs, and new approaches for prevention, 

diagnosis and treatment that are attributable to the completed research project. If there were 

no major discoveries, drugs or approaches, insert “None”; do not use “Not applicable.”  

Responses must be single-spaced below, and no smaller than 12-point type. DO NOT 

DELETE THESE INSTRUCTIONS.  There is no limit to the length of your response. 

 

We discovered that slow and normal metabolizers of nicotine exhibit differences in brain 

nicotinic receptor availability. Decreased hepatic nicotine metabolism may help explain 

recent evidence that smokers with less up-regulated nAChR availability, also determined 

using 2-[18F]FA PET imaging, were more likely to quit smoking. Manipulation of nicotine 

hepatic metabolism could be critical to raising poor nicotine cessation rates. This study 

further reinforces prior evidence that PET imaging of the α4β2* nAChR subtype represents a 

promising predictive biomarker of nicotine cessation therapy. Additionally, it raises the 

underappreciated issue of how psychoactive drug metabolism influences neuronal receptor 

expression and availability. 

 

 

23. Inventions, Patents and Commercial Development Opportunities. 
 

23(A) Were any inventions, which may be patentable or otherwise protectable under Title 35 

of the United States Code, conceived or first actually reduced to practice in the performance 

of work under this health research grant?  Yes   No X  

 

If “Yes” to 23(A), complete items a – g below for each invention. (Do NOT complete items 

 a - g if 23(A) is “No.”) 

 

a. Title of Invention:   

 

b. Name of Inventor(s):   

 

c. Technical Description of Invention (describe nature, purpose, operation and physical, 

chemical, biological or electrical characteristics of the invention):   

 

d. Was a patent filed for the invention conceived or first actually reduced to practice in 

the performance of work under this health research grant?   

Yes  No  

 

If yes, indicate date patent was filed:   
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e. Was a patent issued for the invention conceived or first actually reduced to practice in 

the performance of work under this health research grant?   

Yes  No __ 

If yes, indicate number of patent, title and date issued:   

Patent number:   

Title of patent:   

Date issued:   

 

f. Were any licenses granted for the patent obtained as a result of work performed under 

this health research grant?  Yes   No __ 

 

If yes, how many licenses were granted?    

 

g. Were any commercial development activities taken to develop the invention into a 

commercial product or service for manufacture or sale?  Yes  No__  

 

If yes, describe the commercial development activities:   

 

23(B) Based on the results of this project, are you planning to file for any licenses or patents, 

or undertake any commercial development opportunities in the future?  

 

Yes_________ No____X______ 

 

If yes, please describe your plans: 

 

 

24.  Key Investigator Qualifications.  Briefly describe the education, research interests and 

experience and professional commitments of the Principal Investigator and all other key 

investigators.  In place of narrative you may insert the NIH biosketch form here; however, 

please limit each biosketch to 1-2 pages.   
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