
1 
 

National Heart Lung and Blood Institute  
Office of Biostatistics Research  

  
Excerpt of Annual Report 2022  

  
Nancy L. Geller, Director  

  
James Troendle, Deputy Director  

  

  
The Office of Biostatistics Research (OBR) is the sole biostatistics resource for the National 
Heart, Lung, and Blood Institute (NHLBI), collaborating with both the intramural and extramural 
divisions. The members of the Office participate in the planning, design, monitoring and analyses 
of NHLBI studies, including both clinical and basic biomedical science studies. OBR collaborates 
with investigators in the Division of Intramural Research (DIR) on their many clinical studies.  
OBR also works with the NIH project teams to support large extramural research grants from the 
Division of Cardiovascular Science (DCVS), the Division of Blood Diseases and Resources 
(DBDR), the Division of Lung Diseases and Sleep Disorders (DLD), and the Center for 
Translational Research and Implementation Science (CTRIS).  The OBR’s primary mission is to 
provide objective, statistically sound, and medically relevant advice and solutions to problems 
that are presented. When new methodology is needed to answer the questions posed, OBR 
members are expected to obtain novel solutions.  

Here we provide a short overview of the group’s major activities in 2022 and the 2022 
publications.  The activities and publications exemplify the OBR’s broad contributions to both 
biostatistics and to heart, lung, and blood diseases and sleep disorders.   

The OBR professional staff conducts research in statistical methodology relevant to clinical 
research studies including survival analysis, longitudinal data analysis, multiplicity problems, 
analysis of large data sets, data science, and statistical genetics.  The group has broad 
knowledge of new and efficient study designs for clinical trials, especially monitoring for 
efficacy and safety while trials are ongoing, midtrial corrections and novel designs, such as 
platform and multiply randomized trials. OBR members are at the forefront of original 
statistical methodology research in these and other statistical areas.   

The OBR is active and visible both within NHLBI and externally, for example serving on 
committees for other NIH institutes and professional statistical organizations.  Members of the 
OBR often present invited seminars in biostatistics and statistics departments and organize 
invited sessions as well as present contributed research at national and international meetings.    

In 2022, OBR has predominantly worked remotely.  However, the group has held a hybrid 
weekly meeting to discuss administrative matters as well as for frequent seminars, by both 
internal and external speakers.  Meeting weekly assures that the group maintains its cohesion.  
The external seminars have been coordinated by Dr. Troendle and are widely attended.  This has 
enabled the group to educate themselves on recent statistical methods and also to share research 
ideas and projects.  OBR hosted one summer student intern in 2022.      
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OBR and NHLBI Intramural Projects   
The OBR collaborates with the Division of Intramural Research (DIR) on the design and 
analysis of DIR protocols, and members are named as investigators on the protocols.  These 
protocols provide interesting clinical and statistical challenges.  For such a protocol, the DIR 
investigators first contact the OBR for a consultation. Once an investigator and a biostatistician 
work together on a project, they often will collaborate on other projects.  This leads to stable 
and productive long-term relationships.  The collaborations are broad within DIR and are 
mentioned by each member of OBR in their one-page summary. The list of publications at the 
end of this report gives examples of the resulting productivity.   

OBR and NHLBI Extramural Projects  
  
During 2022, the OBR worked on a large number of extramural projects. These included 
projects sponsored by cooperative agreements and assessing and focusing large grant 
applications prior to funding.   

For many extramural projects, OBR plays an oversight role, attending Data and Safety 
Monitoring Committee (DSMC) meetings and providing input as requested.   For some projects, 
OBR members work as part of the program office team, collaborating over the course of the 
project.  In such studies, the biostatistician participates in the Steering Committee and sometimes 
other study committees in addition to the DSMC. For all projects, the OBR statistician provides 
technical input including decisions on early termination or sample size changes.  The OBR 
statistician plays an important role in meetings with institute leadership when key institute 
decisions are needed, such as stopping a study for toxicity or futility. 

2022 PUBLICATIONS: 

Ahn GS, Hwang K, Kim TM et al. (including Joo J). Influence of concurrent and adjuvant temozolomide 
on health-related quality of life of patients with grade III gliomas: a secondary analysis of a 
randomized clinical trial (KNOG-1101 Study). Cancer Res Treat 54(2):396-405, 2022.  

Avram R, So D, Iturriaga E, Byrne J, Lennon R, Murthy V, Geller N, Goodman S, Rihal C, Rosenberg Y, 
Bailey K, Farkouh M, Bell M, Cagin C, Chavez I, El-Hajjar M, Ginete W, Lerman A, Levisay J, 
Marzo K, Nazif T, Olgin J, and Pereira N. Patient onboarding and engagement to build a digital 
study after enrollment in a clinical trial (TAILOR-PCI Digital Study): Intervention study. JMIR 
Form Res 6(6):e34080, DOI: 10.2196/34080, 2022. 

Berger JS, Kornblith LZ, Gong MN, Reynolds HR, Cushman M, Cheng Y, McVerry BJ, Kim KS, Lopes 
RD, Atassi B, Berry S, Bochicchio G, de Oliveira Antunes M, Farkouh ME, Greenstein Y, Hade 
EM, Hudock K, Hyzy R, Khatri P, Kindzelski A, Kirwan BA, Baumann Kreuziger L, Lawler 
PR, Leifer E, Lopez-Sendon Moreno J, Lopez-Sendon J, Luther JF, Nigro Maia L, Quigley J, 
Sherwin R, Wahid L, Wilson J, Hochman JS, and Neal MD for the ACTIV-4a Investigators.  
Effect of P2Y12 inhibitors on survival free of organ support among non-critically ill hospitalized 
patients with COVID-19: a randomized clinical trial. JAMA 327:227-236, 2022. 

Chang YJ, Cho S, Joo J et al. Differences in willingness to undergo BRCA1/2 testing and risk reducing 
surgery among the general public, cancer patients, and healthcare professionals: a large 
population-based survey. J Pers Med 18;12(5):818, 2022. 

Chehab O, Kanj A, Zeitoun R, Mir T, Shafi I, Pahuja M, Briasoulis A, Doria de Vasconcellos H, Minhas 
A, Varadarajan V, Wu CO, Arbab-Zedeh A, Post WS, Wu KC, and Lima JA. Association of HIV 
infection with clinical features and outcomes of patients with aortic aneurysms. Vasc Med 
27(6):557–564, 2022. 

Clasen T, Howard HC, Thompson LM, Kirby MA, Balakrishnan K, Díaz-Artiga A, McCracken J P, Rosa 
G, Steenland K, Younger A, Aravindalochanan V, Barr DB, Castañaza A, Chen Y, Chiang M, 
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Clark ML, Sarada G, Hartinger S, Jabbarzadeh S, Johnson J, Kim D, Lovvorn AE, McCollum 
ED, Monroy L, Moulton LH, Mukeshimana A, Mukhopadhyay K, Naeher LP, Ndagijimana F, 
Papageorghiou A, Piedrahita R, Pilarisetti A, Puttaswamy N, Quinn A, Ramakrishnan U, 
Sambandam S, Sinharoy SS, Thangavel G, Underhill LJ, Waller LA, Wang J, Williams KN, 
Rosenthal JP, Checkley W, Peel JL, and the HAPIN Investigators. Liquefied petroleum gas 
versus biomass cooking and effects on birthweight.  New Engl J Med 387(19):1735-1746, 2022. 

DeFilippis EM, Echols M, Adamson PB, Batchelor WB, Cooper LB, Cooper LS, Desvigne-Nickens P, 
George RT, Ibrahim NE, Jessup DW, Kitzman DW, Leifer ES, Mendoza M, Piña IL, Psotka M, 
Senatore FF, Stein KM, Teerlink JR, Yancy CW, Lindenfeld J, Fiuzat M, O’Connor CM, 
Vardeny O, and Vaduganathan M. Improving enrollment of underrepresented racial and ethnic 
populations in heart failure trials: a call to action from the Heart Failure Collaboratory. JAMA 
Cardiol 7:540-548, 2022. 

DeZern AE, Eapen M, Wu J, Talano JA, Solh M, Dávila Saldaña BJ, Karanes C, Horwitz ME, Mallhi K, 
Arai S, Farhadfar N, Hexner E, Westervelt P, Antin JH, Deeg HJ, Leifer E, Brodsky RA, Logan 
BR, Horowitz MM, Jones RJ, and Pulsipher MA. Haploidentical bone marrow transplantation in 
patients with relapsed or refractory severe aplastic anaemia in the USA (BMT CTN 1502): a 
multicentre, single-arm, phase 2 trial. Lancet Haematol 9:e660-e669, 2022. 

Dmitriveva NI, Liu D, Wu CO, and Boehm M. Middle age serum sodium levels in the upper part of 
normal range and risk of heart failure. Eur Heart J 43(35):3335–3348, 2022. 

Eisenstein EL, Sapp SY, Harding T, Harrington A, Velazquez EJ, Mentz RJ, Greene SJ, Sachdev V, Kim 
D, and Anstrom KJ. Ascertaining death events in a pragmatic clinical trial: Insights from the 
TRANSFORM-HF Trial. J Card Fail 28(10): 1563-1567, DOI: 10.1016/j.cardfail.2022.01.020, 
2022. 

Ezekowitz JA, Alemayehu W, Rathwell S, Grant AD, Fiuzat M, Whellan DJ, Ahmad T, Adams K, Piña 
IL, Cooper LS, Januzzi JL, Leifer ES, Mark D, O’Connor CM, and Felker GM. The influence of 
comorbidities on achieving an N-terminal pro-b-type natriuretic peptide target: a secondary 
analysis of the GUIDE-IT trial. ESC Heart Fail 9:77-86, 2022. 

Gammie JS, Chu MWA, Falk V, Overbey JR, Moskowitz AJ, Gillinov M, Mack MJ, Voisine P, Krane M, 
Yerokun B, Bowdish ME, Conradi L, Bolling SF, Miller MA, Taddei-Peters WC, Jeffries NO, 
Parides MK, Weisel R, Jessup M, Rose EA, Mullen JC, Raymond S, Moquete EG, O'Sullivan K, 
Marks ME, Iribarne A, Beyersdorf F, Borger MA, Geirsson A, Bagiella E, Hung J, Gelijns AC, 
O'Gara PT, and Ailawadi G. CTSN Investigators. Concomitant tricuspid repair in patients with 
degenerative mitral regurgitation. N Engl J Med 386(4):327-339, 2022.  

Geller NL, Preview of counting and analysis principles. In: Piantadosi S, and Meinert CL (eds). 
Principles and Practice of Clinical Trials. Springer Cham, DOI: 10.1007/978-3-319-52677-
5_112-1, 2022. 

Goswami M, Gui G, Dillon LW, Lindblad KE, Thompson J, Valdez J, Kim D, Oetjen KA, Destefano CB, 
Smith DM, Tekleab H, Li Y, Dagur P, Hughes T, Marte JL, Rivero J, Klubo-Gwiezdzinksa J, 
Gulley JL, Calvo KR, Lai C, and Hourigan CS. Pembrolizumab and decitabine for refractory or 
relapsed acute myeloid leukemia. J Immunother Cancer 10:e003392, DOI: 10.1136/jitc-2021-
003392, 2022. 

Groarke EM, Patel BA, Shalhoub R, Gutierrez-Rodrigues F, Desai P, Leuva H, Paton C, Spitofsky 
N, Lotter J, Rios O, Childs RW, Young DJ, Dulau-Florea A, Dunbar CE, Calco KR, Wu 
CO, and Young NS. Predictors of clonal evolution and myeloid neoplasia following 
immunosuppressive therapy in severe aplastic anemia. Leukemia 36(9): 2328-37, 2022. 

Heravi AS, Michos ED, Zhao D, Ambale-Venkatesh B, Doria De Vasconcellos H, Lloyd-Jones D, 
Shreiner PJ, Reis JP, Wu CO, Lewis CE, Shikany JM, Sidney S, Gualllar E, Ndumele CE, 
Ouyang P, Hoogeveen RC, Lima JAC, Vaidya D, and Post WS. Oxidative stress and menopausal 
status: The Coronary Artery Risk Development in Young Adults Cohort Study. J Womens Health 
31(7):1057–1065, 2022.  
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Jani VP, Kachenoura N, Redheuil A, Teixido-Tura G, Bouaou K, Bollache E, Mousseaux E, De Cesare 
A, Kutty S, Wu CO, Bluemke DA, Lima JAC, and Ambale-Venkatesh B. Deep learning-based 
automated aortic area and distensibility assessment: the Multi-Ethnic Study of Atherosclerosis 
(MESA). J of Digit Imaging 35(3):594–604, 2022. 

Kim D, Tatsuoka C, Chen Z, Wright J, Odden M, Beddhu S, Bellows B, Bress A, Carson T, Cushman W, 
Johnson K, Morisky D, Punzi H, Tamariz L, Yang S, and Wei L. Intensive versus standard blood 
pressure lowering and days free of cardiovascular events and serious adverse events: a post hoc 
analysis of systolic blood pressure intervention trial. J Gen Intern Med 37: 3797-3804, 2022. 

Kittleson MM, Ambardekar AV, Stevenson LW, Gilotra NA, Shah P, Ewald GA, Thibodeau JT, Stehlik 
J, Palardy M, Estep JD, Cascino TM, Baldwin JT, Jeffries N, Khalatbari S, Yosef M, Peters WT, 
Richards B, Mann DL, Aaronson KD, Stewart GC, and REVIVAL Investigators. An early relook 
identifies high-risk trajectories in ambulatory advanced heart failure. J Heart Lung Transplant 
41(1):104-112, 2022. 

Lala A, Shah P, Khalatbari S, Yosef M, Mountis MM, Robinson SW, Lanfear DE, Estep JD, Jeffries N, 
Taddei-Peters WC, Stevenson LW, Richards B, Mann DL, Mancini DM, Stewart GC, and 
Aaronson KD. Frailty measures of patient-reported activity and fatigue may predict 1-year 
outcomes in ambulatory advanced heart failure: a report from the REVIVAL Registry. J Card 
Fail 28(5):765-774, 2022.  

Lamas GA, Anstrom KJ, et al. (including Stylianou M). The trial to assess chelation therapy 2 (TACT2): 
rationale and design. Am Heart J 252:1-11, 2022. 

Luznik L, Pasquini MC, Logan B, Soiffer R, Wu J, Devine SM, Geller N, Giralt S, Heslop HE, Horowitz 
MM, Litzow ML, Mendizabal A, Muffly M, Nemecek ER, O’Donnell L, Palencia R, Schetelig J, 
Shune L, Solomon SR, Vasu S, Ho VT, and  Perales M.-A. Calcineurin inhibitor-free chronic 
graft versus host disease prevention.  Journal of Clinical Oncology 40:356-368, DOI: 
10.1200/JCO.21.02293, 2022. 

Meyers G, Hamadani M, Martens M, Ali H, Choe H, Dawson P, Harris AC, van Hooren E, Klaassen 
W, Leifer E, MacMillan ML, van Oosterhout Y, Perez L, Pusic I, Vo P, and Levine JE. Lessons 
learned from early closure of a clinical trial for steroid-refractory acute GVHD. Bone Marrow 
Transpl 57:301-303, 2022. 

Moskowitz A, Shotwell M, Gibbs K, Harkins M, Rosenberg Y, Troendle J, Merck L, Files C, de Wit M, 
Hudock K, Thompson BT, Gong M, Ginde AA, Douin D, Brown S, Rubin E, Joly M, Wang L, 
Lindsell CJ, Bernard GR, Semler M, Collins S, and Self W. Oxygen-free days as an outcome 
measure in clinical trials of therapies for COVID-19 and other causes of new onset kypoxemia. 
Chest 162: 804-814, 2022. 

O'Donnell PV, Brunstein CG, Fuchs EJ, Zhang MJ, Allbee-Johnson M, Antin JH, Leifer ES, Elmariah H, 
Grunwald MF, Hashmi H, Horowitz MM, Magenau JM, Majhail N, Milano F, Morris LE, 
Rezvani AR, McGuirk JP, Jones RJ, and Eapen M. Umbilical cord blood or HLA-haploidentical 
transplantation: real-world outcomes versus randomized trial outcomes. Transplant Cell Ther 
28:109.e1-109.e8, 2022. 

Pahuja M, Leifer ES, Clarke JRD, Ahmad T, Daubert M, Mark DB, Cooper L, Desvigne-Nickens P, 
Fiuzat M, Adams K, Ezekowitz J, Whellan DJ, Januzzi JL, O’Connor CM, Felker GM, and Piña 
IL. Assessing race and ethnicity differences in outcomes based on GDMT and target NT-proBNP 
in patients with heart failure with reduced ejection fraction: An analysis of the GUIDE-IT study. 
Prog Cardiovasc Dis 71:79-85, 2022. 

Pak D, and Yang S. R package EventWinRatios: event-specific win ratios for terminal and non-terminal 
events. R package, CRAN, April 2022. 

Patel BA, Groarke EM, Lotter J, Shalhoub RN, Gutierrez-Rodrigues R, Rios OJ, Quinones Raffo D, Wu 
CO, and Young NS. Long-term outcomes in severe aplastic anemia patients treated with 
immunosuppression and eltrombopag: a phase 2 study. Blood 139(1):34-43, 2022.  
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Pewowaruk RJ, Korcarz C, Tedla Y, Burke G, Greenland P, Wu CO, and Gepner AD. Carotid artery 
stiffness mechanisms associated with cardiovascular disease events and incident hypertension: the 
MESA. Hypertension 79(3):659–666, 2022. 

Pezel T, Ambale-Venkatesh B, Quinaglia T, Heckbert SR, Kato Y, de Vasconcellos HD, Wu CO, Post 
WS, Henry P, Bluemke DA, and Lima JAC. Change in left atrioventricular coupling index to 
predict incident atrial fibrillation: The Multi-Ethnic Study of Atherosclerosis (MESA). Radiology 
303(2):317–326, 2022.  

Pezel T, Bluemke DA, Wu CO, Lima JAC, and Ambale Venkatesh B. Regional strain score as prognostic 
marker of cardiovascular events from the Multi-Ethnic Study of Atherosclerosis (MESA). Front 
Cardiovasc Med 9:870942, DOI: 10.3389/fcvm.2022.870942, 2022. 

Pezel T, Michos ED, Varadarajan V, Shabani M, Venkatesh BA, Vaidya D, Kato Y, De Vasconcellos 
HD, Heckbert SR, Wu CO, Post WS, Bluemke DA, Allison MA, Henry P, and Lima JAC. 
Prognostic value of a left atrioventricular coupling index in pre- and post-menopausal women 
form the multi-ethnic study of atherosclerosis. Front Cardiovasc Med 9:1066849, 2022. 

Pezel T, Venkatesh BA, Vasconcellos HD, Kato Y, Post WS, Wu CO, Heckbert SR, Bluemke CA, 
Cohen-Solal A, Logeart D, Henry P, and Lima JAC. Determinants of left atrioventricular 
coupling index: the multi-ethnic study of atherosclerosis (MESA). Arch Cardiovasc Dis 115(8-
9):414–425, 2022. 

Pleyer C, Laing KJ, Ali MA, McClurkan CL, Soto S, Ahn IE, Nierman P, Maddux E, Lotter J, Superata J, 
Tian X, Wiestner A, Cohen JI, Koelle DM, and Sun C. BTK inhibitors impair humoral and 
cellular responses to recombinant zoster vaccine in CLL. Blood Adv 6(6): 1732-1740, 2022.  

Psotka MA, Abraham WT, Fiuzat M, Filippatos G, Lindenfeld J, Ahmad T, Felker GM, Jacob R, 
Kitzman DW, Leifer ES, Lewis EF, Mentz RJ, Nkulikiyinka R, Ni W, Schaber DE, Sharma A, 
Solomon SD, Stockbridge N, Teerlink JR, Unger EF, Whellan DJ, Wittes J, Anker SD, and 
O’Connor CM. Functional and symptomatic clinical trial endpoints: the HFC-ARC Scientific 
Expert Panel. JACC Heart Fail 10:889-901, 2022. 

Rajput RV, Ma X, Boswell KL, Gaudinski M, Gordon I, Novik L, Groarke EM, Lotter J, Superata J, Rios 
OJ, Darden I, Lin BC, Jean-Baptiste N, Carroll R, Moore C, Trost J, Naisan M, Willis J, 
Serebryannyy L, Wang JL, Prabhakaran M, Narpala SR, Koup RA, McDermott A, Wu CO, 
Young NS, and Patel BA. Clinical outcomes and immune responses to SARS-CoV-2 vaccination 
in severe aplastic aneamia. Br J of Haematol 199(5):679–687, 2022. 

Rogers T, Greenbaum AB, Babaliaros VC, Foerst JR, Khan JM, Bruce CG, Stine AM, Satler LF, 
Perdoncin E, Gleason PT, Lisko JC, Tian X, Miao R, Sachdev V, Chen MY, and Lederman RJ. 
Transcatheter mitral cerclage ventriculoplasty: brom bench to bedside. JACC Cardiovasc Interv 
15(12): 1249-1263, 2022.  

Ruhl AP, Jeffries N, Yang Y, Gutierrez OM, Muntner P, Naik RP, Pecker LH, Mott BT, Zakai NA, 
Safford MM, Lange LA, Winkler CA, Irvin MR, Cushman M, and Ackerman HC. Alpha globin 
gene copy number and hypertension risk among Black Americans. PLoS One 17(7):e0271031, 
2022. 

Ruhl AP, Jeffries N, Yang Y, Naik RP, Patki A, Pecker LH, Mott BT, Zakai NA, Winkler CA, Kopp JB, 
Lange LA, Irvin MR, Gutierrez OM, Cushman M, and Ackerman HC. Alpha globin gene copy 
number is associated with prevalent chronic kidney disease and incident end-stage kidney disease 
among Black Americans. J Am Soc Nephrol 33(1):213-224, 2022.  

Scott C, Lateef SS, Hong CG, Dey AK, Manyak GA, Patel NH, Zhou W, Sorokin AV, Abdelrahman K, 
Uceda D, Teklu M, Wu CO, Parel PM, Sandfort V, Chen MY, Mallek M, Ahlman M, Bluemke 
D, and Mehta NN. Inflammation, coronary plaque progression, and statin use: A secondary 
analysis of the Risk Stratification with Image Guidance of HMG CoA Reductase Inhibitor 
Therapy (RIGHT) study. Clin Cardiol 45(6):622–628, 2022. 

Shabani M, Dutta D, Ambale-Venkatesh B, Post WS, Taylor KD, Rich SS, Wu CO, Pereira NL, Shah SJ, 
Chatterjee N, Rotter JI, Arking DE, and Lima JAC. Rare genetic variants associated with 
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myocardial fibrosis: Multi-Ethnic Study of Atherosclerosis. Front Cardiovasc Med 9:804788, 
DOI: 10.3389/fcvm.804788, 2022.  

Shalabi RA, Worst MA, Hughes TE, Walsh-Chocolaad T, Cook L, Gunn K, Wells B, Ciurea R, Aue G, 
Tian X, and Childs RW. Haematopoietic stem cell transplant patients have a high initial failure 
rate to hepatitis B vaccination that can be overcome with subsequent vaccination series. Br J 
Haematol 196(6): 1404-1407, 2022.  

Strich JR, Tian X, Samour M, King CS, Shlobin O, Reger R, Cohen J, Ahmad K, Brown AW, Khangoora 
V, Aryal S, Migdady Y, Kyte JJ, Joo J, Hays R, Collins AC, Battle E, Valdez J, Rivero J, Kim 
IK, ErbAlvarez J, Shalhoub R, Chakraborty M, Wong S, Colton B, Ramos-Benitez MJ, Warner 
S, Chertow DS, Olivier KN, Aue G, Davey RT, Suffredini AF, Childs RW, and Nathan SD. 
Fostamatinib for the treatment of hospitalized adults with COVD-19: A randomized trial. Clin 
Infect Dis 75(1):e491-e498, 2022.  

Suinesiaputra A. Mauger CA, Ambale-Venkatesh B, Bluemke DA, Dam Gade J, Gilbert K, Janse MHA, 
Hald LS, Werkhoven C, Wu CO, Lima JAC, and Young AA. Deep learning analysis of cardiac 
MRI in legacy datasets: Multi-Ethnic Study of Atherosclerosis. Front Cardiovasc Med 9:807728,  

 DOI: 10.3389/fcvm.2021.807728, 2022. 
Tita A, Szychowski J, et al. (including Geller N).  Antihypertensive therapy during pregnancy for mild 

chronic hypertension.  N Engl J Med 386:1781-1792, DOI: 10.1056/NEJMoa2201295, 2022. 
Vijayakumar NP, Neally SJ, Potharaju KA, Curlin K, Troendle JF, Collins BS, Mitchell VM, Tamura K, 

Ayers C, Pita MA, Tarfa H, Thompson K, Baah FO, Baez AS, Ortiz-Whittingham L, Gallagher 
JW, McCoy R, Heist M, Gutierrez-Huerta CA, Turner BS, Baumer Y, Farmer N, Wallen GR, 
Dodge T, and Powell-Wiley TM. Customizing place-tailored messaging using a multilevel 
approach for step it up: A physical activity mobile app tailored to neighborhood environment. 
Cardio Qual 15: e009328, 933-936, 2022. 

Wang H, Seidel J, Bartos C, Byurm R, Sayre PJ, Cooper K, Cong Y, Kim D, Calcagno C, Kuhn JH, 
Crane A, Wada J, Johnson RF, Hammound DA, and Lee J. Intramuscular F-FDG administration 
for successful PET imaging of golden hamsters in a maximum containment laboratory setting. 
Viruses 14:2492, DOI: 10.3390/v14112492, 2022. 

Xiong M, Yuan A, Fang HB, Wu CO, and Tan MT. Estimation and hypothesis test for mean curve with 
functional data by reproducing kernel Hilbert space methods, with applications in biostatistics. 
Mathematics 10(23):4549, DOI: 10.3390/math10234549, 2022. 

Xu JZ, Conrey AK, Frey IC, Gwaabe E, Menapace LA, Tumburu L, Lundt M, Lequang T, Li Q, Glass 
KE, Dunkelberger EB, Iyer V, Mangus H, Kung C, Dang L, Kosinski PA, Hawkins P, Jeffries N, 
Eaton WA, and Thein SL. A phase 1 dose escalation study of the pyruvate kinase activator 
mitapivat (AG-348) in sickle cell disease. Blood 140(19):2053-2062, DOI: 
10.1182/blood.2022015403, 2022. 

Yang S, Troendle J, Pak D, and Leifer E. Event specific win ratios for inference with terminal and non-
terminal events. Stat Med 41: 1225-1241, 2022. 

Zaimoku Y, Patel BA, Shalhoub R, Groarke EM, Feng X, Wu CO, and Young NS. Predicting 
response of severe aplastic anemia to immunosuppression combined with eltrombopag. 
Haematologica 107(1): 126-133, 2022. 

Zhang W, Zhang Z, Troendle JF, and Liu A. Data-adaptive efficient estimation strategies for biomarker 
studies embedded in randomized trials. Ann Appl Stat 16: 2250-2265, 2022. 

Zhou Y, Shalhoub R, Rogers S, Yu S, Gu M, Fabre M, Quiros P, Diangson A, Deng W, Anand S, Lu W, 
Cullen M, Godfrey A, Preller J, Hadjadj J, Jouanguy E, Cobat A, Abel L, Rieux-Laucat F, Terrier 
B, Fischer A, Novik L, Gordon I, Strom L, Gaudinski M, Lisco A, Sereti I, Gniadek T, Biondi A, 
Bonfanti P, Imberti L, Zhang Y, Dlgard C, Dobbs K, Su H, Notarangelo L, Wu CO, Openshaw 
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